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THE STERN TUNNELS OF THE OLYMPIA. 
The following reflections have been suggested by an 
examination of drawings showing the method adopted 
for inclosing and supporting the outboard ends of the 
screw shafts of the United States cruiser Olympia, 
built at the Union Iron Works, San Francisco, Cal. 

In that vessel the outboard ends of the screw shafts 
for a length of twenty-four feet (the distance between 
the forward end of the stern bearings and the stuffing 
boxes through which the shafts emerge from the hull 
of the ship) are inclosed in tubes three feet nine inches 
in internal diameter at their forward ends and two 
feet ten inches where they join the stern bearings. 
Each of these tubes is made of steel one-half an inch 
thick, and is connected to the hull throughout its 
length by a box or cell formed of steel plates three- 
eighths of an inch thick, stiffened with angle irons. 
This box has an average depth (measured on a line 
approximately parallel with the outside of the hull) of 
three feet ten inches at its forward end and six inches 
at the forward part of the stern . bearing. It will 
therefore be evident that this cellular connecting box 
tapers at a much more rapid rate than the tube which 
it supports. This is done probably to afford the water 
as free a run to the screws as possible ; but this inten- 
tion is in no small degree defeated by the fact that the 
bracket amis which support the stern bearing are] at- 
tached to the hull at points considerably above and 
below the after thin end of the cellular structure re- 
ferred to. and have to be dragged through the water, 
and must, by whatever resistance they oppose, impair 
the speed of the ship. 

These brackets it is true are quite similar to those in 
common use for many years for the support of the 
stern bearings of twin-screw shafts ; and if there were 
no better method of accomplishing such support, 
criticism would have no claim against them ; but, as is 
well known, there is a better way of attaining the end 
sought, and therefore in a cruiser whose speed at a 
critical time may involve her own safet}' and that of 
her personnel, such improved methods should have 
been adopted. 

The steel tubes above mentioned as inclosing the 
shafts are, strange to say, not water tight, but, on the 
contrary, are filled with water, whose presence seems 
to have required'the casing of the shafts (which are 
of steel sixteen inches in diameter) with a.bronze tube 
(closely fitting it) one inch in thickness and thirty-one 
feet in length. The weight of each of these bronze 
casing tubes is about six thousand pounds; further- 
more, the water which- surrounds each shaft will 
weigh at least ten thousand pounds, which, added to 
the weight of the bronze casings of the shafts, makes a 
weight of sixteen thousand pounds on each side of the 
stern of this ship, or thirty-two thousand pounds in 
all, of load which must be sustained and dragged 
through the water, and consume power for no useful 
purpose whatever : moreover, in the pitching and 
rolling of the ship, this useless dead weight subjects 
the vessel to strains which are totally unnecessary, 
and which the adoption of modern practice would 
have avoided. 

Just why this faulty construction has been adopted 
by the Navy Department is not evident. There are 
rumors that some of the other new vessels are to be 
built in the same way. ( 

It is well known there are several vessels afloat in 
which the tubes inclosing the screw shafts are accessi- 
ble from the interior of the ship throughout their 
length up to the forward end of the stern bearing, 
where the stuffing box is placed. This construction 
makes it unnecessary to incase the shafts with bronze, 
and allows for their examination at any time. By this 
construction the extra buoyancy due to the displace- 
ment of the shaft tubes is secured, and there is, of 
course, no strain on the vessel due to a mass of dead 
weight. This construction is no experiment, but has 
been used for several years, and so satisfactory has it 
been found, that the Cramp Ship Building Company 
have adopted it for the new American liners St. Louis 
and St. PauL 

In view of what has been done in the matter of shaft 
tunnels for twin screw vessels, it does seem that the 
Navy Department had taken a step (if not a tumble) 
backward, when it inclosed the shafts of the Olympia 
with tubes filled with water. 



Influenza: Do Doctors Know Anything About It? 

An evening contemporary assures its readers that 
notwithstanding the fact that we are now in the midst 
of the fifth successive annual epidemic of influenza, 
doctors know little or nothing about it. 

There is, perhaps, some justification for this in the 
circumstance that a good many immature practition- 
ers, who desire to pose as scientists in excelsis, have 
assured the public on many occasions that science 
really cannot say what influenza is. But now let us 
ask ourselves with the downrightness of mere common 
sense what is it that our profession really does know, 
and know thoroughly, about influenza. 

In the first place, we know the disease when we see 
it; we know also the injurious physiological and 
pathological changes i: produces in the nervous sys- 
tem, the lungs, the liver and other organs of the body; 
we know how, by prompt, early treatment, to reduce 
those changes to a minimum ; and we know how to 
repair the damage done by those changes when the 
disease is brought to a termination. 

" But," it will be said, " if you claim to know all 
these things, you claim to know everything about in- 
fluenza." No ; we do not. We do not claim to know 
precisely what its cause is ; nor do we profess to know 
entirely how to prevent it. But do we know what the 
cause of cancer is ; or of typhoid fever ; or of simple, 
or even of tubercular meningitis, and a hundred other 
things ? Moreover, in the matter of prevention, can 
we prevent all other diseases of every kind except in- 
fluenza ? Can the lawyer, who thoroughly under- 
stands law, prevent crime ? Can the theologian pre- 
vent sin ? Can even the commercial man put an end 
to bankruptcy 1 

Influenza has now been with us for five successive 
years. We can recognize it, we can treat it rationally 
and successfully, and to some extent we can prevent 
it. Perhaps when Providence has endowed us with 
omniscience and with almightiness as well, we may be 
able to entirely prevent the disease as well as to cure 
it In the meantime a little "silence" might be 
"golden " on the part of the all-knowing lay journal- 
ist. — Hospital. 



Water Consumption In New York and London. 

The average daily supply of waterto London during 
January delivered from the Thames was 100,997,567 
gallons; from the Lee, 59,835,525 gallons; fioin springs 
and wells. 29,046.055 gallons; from ponds at Ham pstead 
and Highgate, 244.452 gallons. The last is used for 
non domestic purposes only. The daily total was, 
therefore, 190,123,599 gallons for a population estimated 
at 5,481,890, representing a daily consumption per head 
of 34"68 gallons for all purposes. 

The daily consumption of water in New York City is 
about 183,000,000 gallons, and the population less than 
one-half that of London. The safe capacity of the new 
Croton aqueduct is 300.000.000 gallons per diem and of 
the old aqueduct 75,000,000 gallons. 



To make Woolens Waterproof. 

The question of how to make a textile fabric water- 
proof and yet preserve as much as possible its feel, fin- 
ish, and appearance, says the Industrial Record, is one 
which is of interest in many mills. This process is not 
confined to woolen goods, but is practiced upon cot- 
tons, linens, and other kinds of cloths as well. Upon 
dress woolens, the intention is to make the cloth water- 
proof and yet leave it so that it will permit the escape 
of perspiration and the gaseous exhalations from the 
body. Overcoatings, wrappings, hunting goods, and 
goods of this class call for such treatment, and a few 
points as to the method of procedure may lead to good 
results. So far as known there is not one to which 
anything like universal employment is accorded, but 
one or two may be mentioned which are recognized as 
safe and good for the purposes named. 

In the first place, as to the goods to be treated, no 
matter what may be their nature, it is an absolute es- 
sential to success that they be perfectly clean. If there 
is any sort of dirt upon the fibers of the cloth or in its 
meshes, dirt in the shape of oils, grease, animal pro- 
duets, vegetable materials, burrs, etc., the waterproof- 
ing material will act upon this dirt, not being able to 
get down to the body of the fiberscom posing the cloth, 
and just as soon as the dirt happens to be removed the 
waterproofing material is removed with it. 

For a cotton fabric the following will be a good mix- 
ture : Take one pint of alum and dissolve it in hot 
water, also take one pint of sugar of lead and dissolve 
in water, then mix the two and use cold water until the 
whole stands at about 5° B. The clear liquid which is 
on top is applied to the goods, while the sediment is 
used in making another bath. For a woolen or part 
woolen fabric, take fifty quarts of animal glue and dis- 
solve in water, add to this the same amount of potash 
alum and mix with water to suit the finish desired. 
This mixture is then applied to the goods upon the 
ordinary sizing machine. Then take two and one-half 
quarts of tannin and one quart of waterglass and mix 
with fifty quarts of water, and apply this to the goods 
at about 50" C. (122 1 F.) 

The waterproofing is done upon a sizing machine, 
the cloth passing down into the material and up 
through the squeezing rollers, or sometimes passing 
only through the rollers and taking what material it 
can in the passage. The heavier the goods are, the 
more necessary will it be that they should pass through 
the mixture and get as much as possible of it into the 
body of the cloth. 

The making of the mixture, the coloring of it to suit 
somewhat the color of the goods to be treated, the 
passage of the goods through it, and the subsequent 
drying constitute the main points in the process, the 
rest of the treatment being similar to that for ordinary 
cloths which are not waterproofed. There are many 
recipes in use for waterproofing fabrics, but those re- 
ferred to here may be said to have been proved by ex- 
perience to be suitable for the desired purpose. 
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Iron and Steel at Welding Temperatures. 

The following is an abstract of a paper by Mr. T. 
Wrightson, M. Inst. C.E., communicated to the Royal 
Society by Profesor Roberts-Austen, C.B., F.R.S. 

The object of this paper is to demonstrate that the 
phenomenon of welding in iron is identical with that 
of regelation in ice. The author recapitulates experi- 
ments made by him in 1879-80, described in the " Pro- 
ceedings" of the Iron and Steel Institute for those 
years. These experiments were upon cast iron, and 
proved the fact that this form of iro'n possessed the 
property of expanding while passing from the liquid 
to the plastic state during a small range of tempera- 
ture, and then contracted to the solid state, and that 
the expansion amounted to about 6 per cent in volume. 
The experiments were carried out under two distinct 
methods, the first being by the suspending of a east 
iron ball on a spiral spring, and lowering the ball 
under the surface of a vessel filled with molten iron of 
the same quality ; the change of volume was registered 
by the contraction of the spring as the varyinp dis- 
placement of the ball varied its buoyancy. 

The second method was by casting 15 inch spheres of 
cast iron, and measuring the changing diameter as the 
spheres cooled, then laying down on paper a curve of 
changing volume, which in general character was 
found to be similar to the curves produced by the 
instrument used in the first method. This property 
of iron resembles the similar property of water in 
freezing, which, within a range of about 4° C, expands 
about 9 per cent of its liquid volume, and then con- 
tracts as the cooling proceeds. This property of water 
was investigated by Professor Jaiue« Thomson and by 
Lord Kelvin. The former showed that from theoretical 
considerations there was reason to expect that in the 
ease of a body exhibiting the anomalous property of 
expanding when cooled and contracting when heated, 
it should be cooled instead of heated by pressure or 
impact. 

Lord Kelvin investigated the problem experimental- 
ly as affecting freezing water, and completely demon- 
strated the truth of his brother's reasoning. The ex- 
periments made by the author in 1879 and 1880 suggest- 
ed the view that this property of ice was connected 
with the property of welding in iron, but this was only 
hypothetical, as the experiments had been made on 
cast iron, which probabl}', on account of the presence 
of carbon, does not possess the property of welding. 
Further, it was not practicable to experiment with 
wrought iron in the same way as with cast iron, on 
account of the difficulty of dealing with that substance 
in its liquid form. Professor Roberts-Austen has, 
however, given metallurgical research a recording 
pyrometer, and this has enabled the author to resume 
the investigation at the Mint, where he had the ad- 
vantage of Professor Roberts-Austen's assistance and 
advice. The method adopted was the heating of bars 
in an electric welder, and as soon as the junction of 
the bars was at a welding temperature, end pressure 
was applied by mechanical power and the weld effected. 

The temperature at the point of welding was observ- 
ed by placing a thermo-junction at this point, consist- 
ing of a platinum wire twisted into a second wire of 
platinum alloyed with 10 per cent of rhodium. The 
electric current produced at the thermo-junccion de- 
flected a galvanometer, which by means of a mirror 
threw a spot of light upon a sensitized plate, which 
moved by clockwork uniformly in a direction trans- 
verse to the spot of light. This produced a curve, the 
ordinates of which represented time and temperature. 
These curves appear to show that a molecular lower- 
ing of temperature took place immediately the pres- 
sure was applied to the bar when in the welding con- 
dition. Photographic curves are exhibited which 
show that this fall in temperature varied in these par- 
ticular experiments from 57° C. to 19" C, according 
to the circumstances of temperature and pressure. 

This appears to prove that wrought iron at a weld- 
ing temperature possesses the same property of cooling 
under pressure which was proved by Lord Kelvin to 
exist in freezing water, and on which demonstration 
ths generally received theory of regelation depends. 
The author distinguishes the process of melting to- 
getherof metals from that of weldings. Either process 
forms a junction, but the latter takes place at a tem- 
perature considerably below the melting point. The 
well known and useful property of welding iron 
appears, therefore, to depend, as in the case of regela- 
tion in ice, upon this critical condition, which exists 
over a limited range of temperature between the molten 
and the plastic state. 



Four-Hundred-Foot Steamers. 

The steamer Zenith City is one of the two 400-foot 
freight carriers being built by the Chicago Ship Build- 
ing Company at South Chicago. This boat and the 
Victory, building at the same yard for the Interlake 
Company, a corporation made up largely of members 
of the firm of Pickands, Mather & Company, Cleve- 
land, are to be practicallyduplicates. The Zenith City 
is to be owned by a syndicate formed by A. B. Wolvin, 
of Duluth, and which will include such well known 
vessel owners as David and Frank L. Vance, of 
Milwaukee, J. R. Irwin, of Painesville, O., F. N. La 
Salle, of Duluth, G. E. Tener, of Pittsburg, and John 
Green, of Buffalo. This is the boat that is to be 
fitted with Babeoek & Wilcox tubulous boilers, while 
the duplicate steamer is to have two Scotch boilers, 
14 by 13 feet, allowing 170 pounds steam pressure. 

The Zenith City will be 380 feet keel, about 400 feet 
over all, 48 feet beam and 28 feet hold. She will have 
a water bottom of 54 inches. Her load from Lake 
Superior on present draught, 14^ feet, will be full 
4,000 gross tons, and it is expected that, with a 20 foot 
channel a year or more hence, this will be increased in 
net tons to about 6,000. A feature of this boat and the 
Victory will be the big expanse of unbroken deck that 
they will present. Quarters for the crews as well as 
the dining room, steward's apartments, etc., will be lo- 
cated below deck. There will be no houses on deck, 
excepting the texas and pilot house forward. A tur- 
tle back covering for quarters forward will extend only 
to the rail, and the same will be true of the boiler 
house aft. Each boat will have eleven hatches, two 
of which will be located forward between the turtle 
back and the pilot house. Machinery for both the 
Zenith City and the Victory will be the same as that 
now in the steamer Kearsarge, and it will all be built 
by the Cleveland Ship Building Company. The en- 
gines will be triple expansion, having cylinders 23, 38 
and 62 inches by 40 inches stroke.— Marine Review. 



which the traveler sank at every step a foot or more. 
Large trunks like those of Erica arborea of the Canary 
Islands, but indicating trees 80 feet high, were noticed. 
Among other plants noticed were a viola, a cardamine, 
a gigantic lobelia, attaining a height of five feet or six 
feet, and a species of hypericum resembling that 
found in the Canaries ; indeed, the similarity of the 
flora to that of the Canary Islands was remarkable, 
Mr. Scott Elliot ascended Mount Ruwenzori to the 
height of 13,000 feet, finding evidence of animal life 
and numerous insects to a height of 7,000 feet. Above 
10,000 feet his Swali porters could not sleep without 
injury to their health, and it was only with a reduced 
number of men that he was able to ascend another 
3,000 feet. Among the animals specially mentioned 
was a species of water buck (cobus), a new chameleon, a 
new snake, and several new insects. Mr. Scott Elliot's 
discovery that the Kagera River is navigable was re- 
garded as important. Mr. Scott Elliott said he 
thought the route to Victoria Nyanza from the mouth 
of the Zambesi, by way of the Lakes Nyasa and Tan- 
ganyika, would most advantageously open com- 
munication between the Upper Nile and the coast at 
Chindi, and thus do more for international interests 
than could be expected to result from a railway from 
Mombasa. 



A Refractory mixture. 

M. Debois, of Reuleaux, France, has patented a mix- 
ture which, according to th? Moniteur Industriel, 
when burned will withstand the highest temperatures. 
The mixture is composed of quartz or flint and sul- 
phate of barium. The proportions are varied accord- 
ing to the needed resistance of the material, in some 
cases ground. Pudding stone is also added to the 
" mix." The mass when moistened will take any 
shape like ordinary fire clay, and is dried and burned 
in the same manner. 



African Notes. 

At a recent meeting of the Royal Geographical So- 
ciety, Captain L. S. Hinde, of the Belgian service, read 
a paper on " Three Tears' Traveling and Fighting in 
the Congo Free State." 

The political geography of the Upper Congo basin 
under notice had been completely changed as a result 
of the Belgian campaign. It used to be a common 
saying, in this part of Africa, that all roads led to Ny- 
angwe. The town visited by Livingstone, Stanley, 
and Cameron, until lately one of the greatest markets 
in Africa, had ceased to exist, and its site, when he 
last saw it, was occupied by a single house. Kasango, 
a more recent though still larger center, with perhaps 
60,000 inhabitants, had also been swept away. It was 
represented now by a station of the Free State nine 
miles away, on the river bank. In harmony with this 
political change, the trade routes had been completely 
altered, and the traffic which used to follow the well 
beaten track from Nyangwe and the Lualaba, across 
Tanganyika to Ujiji, or round the lake to Zanzibar, 
now went down the Congo to Stanley Pool and the 
Atlantic. Despite their slave raiding propensities, the 
Arabs had during the 40 years of their domination 
converted the Manyema and Malela country into one 
of the most prosperous in Central Africa. The land- 
scape, as seen from high hills in the neighborhood of 
Nyangwe and Kasongo, reminded one strongly of ordi- 
nary English arable country. There was nothing simi- 
lar, as far as he was aware, in any other part of the 
Congo basin. In all parts of the virgin Congo forest 
he had visited wild coffee was so abundant and so ex- 
cellent that the expedition left their tics of imported 
coffee unopened. The center of the Congo basin, 
through which stretched the 1,000 miles of navigable 
river and tributary, was an alluvial plain, rimmed in 
on all sides by rocky ridges, through which the rivers 
broke at points marked by falls or rapids. At some 
future time this vast ring of rapids might become a 
seat of a corresponding circle of mining centers. 

At a meeting of the Linnean Society Mr. G. 
F. Scott Elliot, who had been absent from Eng- 
land since September, 1893, on a botanical explora- 
tion of Mount Ruwenzori and the country to the north 
of the Albert Edward Nyanza, and had returned 
home only on the previous day, gave an account of his 
journey and of the results, geographical, geological, 
botanical, zoological, and political, obtained by him. 
He took the route from Mombasa to Uganda. The 
country lying northeast of the Victoria Nyanza was 
described as a large rolling grassy plain some 6,000 feet 
above sea level, and well adapted for colonization. He 
went west from the Victoria Nyanza to Mount Ruwen- 
zori, which is said to have an altitude of 18,000 feet, 
and spent four months in exploring that district under 
the great disadvantage of a dense cloud hanging over 
the mountain the greater part of the day, which often 
prevented the party from seeing more than 50 feet 
ahead. The sides of the mountain were clothed at the 
base with a thick growth of trees resembling the laurel 
of the Canary Islands ; above that bamboos to the 
10,000 feet level; and above that again what the ex- 
plorer could only liken to a Scotch peat moss, into 



Helium. 

Lord Rayleigh, who so recently discovered "argon," 
a new constituent of the atmosphere, has succeeded in 
finding helium in a Norwegian mineral. This sub- 
stance was believed to exist only in the sun and in a 
few stars. There are indications that the sun contains 
a few elements which an analysis of the substances 
composing the crust of the earth has failed to reveal, 
as ''coronium,"a line in the green part of the spectrum 
of the outer solar envelope which is thought to repre- 
sent a gas lighter than hydrogen. This line is number- 
ed 5.316 in the Rowland scale and 1,474 in the old 
Kirchhoff scale. In examining the layer of gas below 
the corona spectroscopists have discovered a brilliant 
yellow line which was formerly called "D 3," and 
which is situated at 5,876 on the Rowland scale. 
Examinations of terrestrial substances have not re- 
vealed this element heretofore, so that it was regarded 
as peculiar to the sun and a few stars. This substance 
was known as helium. Lord Rayleigh was testing a 
Norwegian rock specimen with sulphuric acid and a 
gas was evolved. This he found to consist largely of 
argon, but combined with it was another gas which he 
succeeded in identifying with the spectroscope as 
helium. Prof. Crookes has confirmed his conclusions. 
The same rock has been treated in the same way be- 
fore, but the gas evolved has always been considered 
to be hydrogen until Lord Rayleigh made his brilliant 
discovery. 

From its associations and the particular region of 
the sun where helium is found, this gas is looked upon 
as being one of the lightest materials composing that 
bod}', possibly almost as light as hydrogen. Nilsing is 
inclined to think that helium resides chiefly in the 
upper portion of the chromospheric sheet. This sug- 
gests the idea that, like eoronium, it may weigh less 
than the gas with which it is associated. The re- 
searches of Gruenewald indicated that possibly both 
helium and eoronium were components of hydrogen 
partially disassociated by the intense heat ; but Lord 
Rayleigh's discovery of the gas in combination with 
argon at an ordinary temperature tends to discredit 
this theory. 



The Swiss Watch Schools. 

The famous Swiss watch schools are said to be the 
most exacting industrial institutions in the world. 
Their methods, which are doubtless the secret of their 
success, will be found very curious and interesting. 
In one of the most celebrated of these institutions in 
Geneva, for example, a boy must first of all be at least 
fourteen years of age in order to enter. After being 
admitted, the student is first introduced to a wood 
turning lathe, and put to work at turning tool handles. 
This exercise lasts for several weeks, according to the 
beginner's aptitude. This is followed by exercises in 
filing and shaping screwdrivers and small tools. In 
this way he learns to make for himself a fairly com- 
plete set of tools. He next undertakes to make a large 
wooden pattern of a watch frame perhaps a foot in 
diameter, and after learning how this frame is to be 
shaped, he is given a ready-cut one of brass of the or- 
dinary size, in which he is taught to drill holes for the 
wheels and screws. Throughout this instruction the 
master stands over the pupil directing him with the 
greatest care. The pupil is next taught to finish the 
frame so that it will be ready to receive the wheels. 
He is then instructed to make fine tools and to become 
expert in handling them. This completes the instruc- 
tion in the first room, and the young watch maker next 
passes to the department where he is taught to fit the 
stem-winding parts and to do fine cutting and filing 
by hand. Lateron he learns to make the more com- 
plex watches which will strike the hour, minute, etc., 
and the other delicate mechanisms for which the Swiss 
are famous. 
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AN IMPROVED INK WELL. 
The illustration represents, in perspective with a 
broken-out section, an ink well that is not easily tipped 
over, which is designed to prevent dipping the pen 
too deeply into the ink, and to hold the ink in the 
well proper always clean and free from sediment. 
The improvement has been patented by Mr. John 
Black, of Trafalgar Street, Nelson, New Zealand. 
The main reservoir has a raised bottom, in the front 
side of which is a depression with tapering inner and 
outer walls, adapted to receive a removable double- 
walled well, having preforations near its bottom 
through which the ink flows slowly from the reservoir. 




BLACK'S INK WELL. 

On the outside of the removable well is a vertical 
groove, admitting air to the reservoir, and by regulat- 
ing the thickness of the top flange of the well the height 
to which the ink rises in it may be determined. Above 
and back of the well is a recess to provide room for the 
fingers in dipping the pen, and in the top is a trans- 
verse groove to receive the pen when not in use. It 
is apparent that the removable well is kept fully sup- 
plied as long as any ink remains in the reservoir, and 
the point of the pen is protected from settlings. 



with proper care and may be mounted dry. If it 
is desired to secure the stars separate from the 
ash, one or two incinerated leaves may be placed in a 
small metallic box and shaken up until the leaf is dis- 
integrated, when the stars may be picked out. — The 
Microscopical Bulletin. 



microscopical Analysis of Steel. 

At a recent conference, held under the auspices of 
the French Society for the Encouragement of National 
Industry, M. Osmond] described a method for the 
microscopical analysis of steel. The method pro- 
posed comprises, in addition to the preliminary process 
of preparing the polished surface, three operations : 

(1) Polishing in bass-relief on parchment with a very 
small quantity of English rouge mixed with water ; 

(2) etching and polishing on parchment with a mixture 
of calcium sulphate, in precipitate, in a suitable 
vehicle ; and (3) etching with tincture of iodine and 
nitric acid. These three operations enable one to 
recognize in the steel five constituents. These five con- 
stituents are associated iu combination to form the 
complex edifice of the structure of steel. M. Osmond 
examined four types'of steel, possessing a known pro- 
portion of carbon, to discover the manner in which 
these combinations varied. As a result of that investi- 
gation, M. Osmond states that the thermic treatment 
of the steel leaves in the structure of the metal, when 
cooled, characteristic indications sufficiently precise to 
form a useful guide in th,e manufacture of steel, and 
also to enable consumers to determine the quality of 
the metal supplied to them. 



A BELOADING TOOL FOB CABTBIDGES. 
The illustration shows a simple tool, patented by Mr. 
D. A. Ripley, for preparing shells for shot guns and 
other arms, in applying caps and removing them, re- 
movingtheprimers fromtheshells after they have been 
fired, and quickly adjustable for use in applying new 
primers or caps to the shells. The improvement is 
being introduced by Mr. W. P. Lewis, of Center 
Belpre, Ohio. A recessed shell base at the- joint of the 
tool provides for the convenient placing of the shell 
to be reloaded; as indicated. The lower jaw has a 
forked upper portion, and a depending curved arm in 
which is pivoted the shank of a shell holder and 
guide, which is swung outward to receive the shell) 
and turned up, as indicated by dotted lines, when a 



CALIFORNIA SUN DBIED PBUNES. 
California has given us an enormous supply of fruit, 
which by recent improvements is able to reach Europe 
in good, wholesome condition. Our engraving, which 
is from the Illustrated London News, shows the process 
of drying prunes. Wide strips of linen aie laid on the 
ground, and on them are placed the newly picked 
fruit. The hot sun accomplishes the drying in a short 
while, and then the prunes are carefully packed for 
traveling, and are transported from the fields to be 
relished in all parts of the world. Prom recent statis- 
tics it appears that Cali- 
fornia produces at least 
26,000,000 pounds of raisins 
annually. There are more 
than 200,000 acres in Cali- 
fornia under vines, and 
these yield nearly 15,000,000 
gallons of wine. 
« • » 

Incinerated Leaf of 
Deutzia, 

At the annual exhibition 

of the Department of 

Microscopy of the Brook- 
lyn Institute, held in Janu- 
ary, Mr. Geo. M. Hopkins, 

of the Scientific Ameri- 
can, exhibited a beautiful 

preparation of Deutzia 

leaf, which seems to have 

the merit of novelty. The 

leaf was reduced to white 

ashes, leaving the star-like 

hairs in situ. Some of the 

hairs were blackened by 

the carbon of the leaf, 

others were white, with 

pearl colored n o d u le s 

ranged along the rays of 

the star, like so many real 

pearls. 
Mr. Hopkins' method of 

preparing this object is as 

follows : A small piece of the dried leaf is placed upon 
a thin, flat copper plate, and another flat copper plate 
is laid upon it to keep it straight. Strong pressure is 
not required. The plates are now heated slowly over 
a flame until they become red hot; they are then 
allowed to cool, and the upper plate is removed. The 
piece of leaf is found to be carbonized and considerably 
shrunken. Without replacing the upper copper plate, 
the lower plate with the carbonized leaf is again 
brought to a red heat, and lastly the flame is brought 
into actual contact with the leaf, thus removing the 
last trace of carbon, leaving nothing but the stars and 
the white ash. 
The object is very tender, but it may be handled 



Suppression of Bone Black. 

Bone black in beet sugar making and refining is, 
says the Sugar Beet, rapidly becoming obsolete. 
Manufacturers at first hesitated to believe that any 
other process for the clarification of saccharine juices 
could give equally satisfactory results. Facts as they 
now stand show that most of the sugar experts have 
been convinced that mechanical filtration means 
greater economy and an equal clarification. Most Eu- 
ropean refiners do not use more than 10 pounds bone 
black per 100 pounds sugar worked, and within the 
next few years, as a certainty, even this will be aban- 
doned. 

Of all the excellent methods for suppressing bone 
black Dr. Soxhlet's may be considered the best. There 
are some features of it that resemble the Casamajor 
process ; it acts mechanically and has no decolorizing 
effect upon the sirups filtered. The facts seem to 
show that the product obtained is so pure that no 
other manipulation is necessary but graining in pan. 
The filtering medium consists of a thoroughly washed 
powder made out of fossils, to which is added an equal 




RIPLEY'S CARTRIDGE RELOADING TOOL. 

cap or primer is to be ejected by the punch on the 
outer end of the holder. On the under side of the 
upper jaw is held a swivel plate, by means of a screw 
and thumb nut, the plate having near one end a hole 
registering with a hole in the jaw and also with the 
punch. On this plate is also a boss, slightly larger 
than the primer or cap of the cartridge shell, the boss 
being concaved on its under side and adapted to push 
the cap or primer to its seat, the plate being turned 
around for this purpose, and adjusted, by means of 
the screw and thumb nut, with the boss beneath the 
hole of the upper jaw and above the primer hole of 
the cartridge. The shoulder of the shell being thus 
recapped rests on the arms .of the fork of the lower 
jaw as the handles are pressed together. To hold 
the handles closed when the tool is not in use, one 
handle has a hook and the other an engaging link. 




PRUNE DRYING IN CALIFORNIA. 

quantity of fine sawdust. The raw sugar is' melted 
and cold water added, so that the consistency is 65 
degrees Brix. To this must be added 0'1 per cent of 
the fossil in sawdust mixture ; the whole Ms then 
forced through a filter press. The first filtrate has a 
troubled appearance, but after that the sirup filters 
clear for at least 15 hours. 

The masse cuite obtained by this method should 
have purity of 99"6, equal to that of any product ob- 
tained by a bone black method. It is interesting to 
note that the economy by this method is not only in 
the saving of bone black, but a considerable reduction 
in sugar losses that occur in the old method of filtra- 
tion. 



Importance of Systematic Exercise. 

It has always seemed to us a grave mistake that 
physicians in general have not studied- the subject of 
exercise much more thoroughly and systematically, 

and thus direct their pa- 
tients more carefully and 
intelligently. Many phy- 
sicians simply say to their 
patients that exercise will 
be of benefit, but go no 
further than this. Direc- 
tions of this meager and 
superficial nature are of 
no real value whatever. 

A variety of exercises is 
probably the best way. We 
must try and get exercises 
which will interest and 
stimulate the mind. It 
seems to us that the very 
best single sport is fencing. 
It can be done in all sea- 
sons of the year; it is ex- 
cellent for both sexes, 
young and old. This ex- 
ercise is very absorbing 
and stimulating, and can 
be much better regulated 
and systematized than 
sparring, wrestling, bicy- 
cling, and many other 
sports, which are not en- 
tirely mechanical. 

In fencing, we learn self- 
reliance, agility, grace, and 
rapidity of thought ; and it 
is comparatively free from 
many of the dangers we meet in sparring, wrestling, 
etc. It brings a large number of muscles into play, 
and makes them supple and extremely quick. 

Pupils are taught to fence with both arms equally 
well ; the chest always being thrown well forward. It 
can be carried on in well ventilated rooms or out of 
doors in moderate weather. 

The fact that fencing can be so well regulated and 
systematized makss it an ideal exercise from a medical 
standpoint. — Med.-Surg. Bulletin. 

■»««>«■ 

A scientist has recently declared that the average 
speed of the transmission of the shock of an earth- 
quake is 16,000 feet per second. 
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THE ICE PLANE. 
When severe cold comes on suddenly In calm weather 
the lakes and ponds rapidly freeze, and the surface, 
which is as smooth as that of a mirror, makes the 
hearts of the lovers of skating glad. But it sometimes 
happens that the wind intervenes during the period of 
cold necessary for the formation of ice, and the motions 
given the sheet of water produce an irregularly frozen 
surface that presents changes of level of several inches, 
which are very troublesome 
to the skater. Upon rivers, 
where the complete solidifica- 
tion of the mass of liquid 
scarcely occurs until after a 
drifting of some days, the 
irregularities are still greater. 
An apparatus — a sort of large 
plane — has been devised for 
removing such irregularities 
and smoothing the ice, so as 
to adapt it for the exercise of 
skating, whatever be the con- 
ditions, moreover, under 
which the congelation has 
taken place. This apparatus, 
called a "glaciplane," we 
have seen used upon the 
skating pond of the Bois de 
Boulogne, at Paris, and have 
thought that it might render 
service elsewhere if it were 
better known. 

As shown in the accompa- 
nying engraving, the system 
consists in pushing forward a 
steel blade properly inclined 
to cut away everything that 
exceeds the desired level. 

This blade is mounted in 
front of a wooden frame pro- 
vided with crossbars that 
allow six men to push it, 

while at the same time bearing upon it slightly. The 
inclination of the blade is regulated by means of set 
screws that serve for mounting it, and afterward by 
causing the general position of the frame to vary with 
respect to the plane of the ice. To this effect, the rear 
rests upon the frozen surface through a single point 
only, a sort of wooden shoe, which, by means of a small 
winch, may be lifted to a varying degree. A man 
standing in the rear attends specially to this work, 
while another one, by means of a bar, does the steer- 
ing. In order that an adequate thrust may be given, 
the men whose duty it is to maneuver this gigantic 
plane are provided with special calks, which are fixed 
against the sole of the shoes by straps. These calks 
consist of a piece of iron whose bottom is provided 
with blades toward the heel and toe, and 
which is jointed in such a way as to allow 
the foot to have a certain amount of flexi- 
bilty and to move without fatigue. 

With a force of strong and well trained 
men it is possible in a few hours to render a 
very bad sheet of ice sufficiently level to 
allow skaters to perform their evolutions 
thereupon easily and without danger — La 
Nature. 



home, he conceived and worked out in his own mind, 
without the slightest knowledge of what had been 
done by others, the scheme of an electric telegraph. 
From the outset, his design was to produce a record 
in printed Roman characters, and all his efforts were 
devoted to that end. He possessed the unusual and 
remarkable mental capacity of originating and de- 
signing the most complicated mechanical structures, 
in all their parts, details, combinations and dimensions, 




ICE PLANE USED UPON THE FKOZEN LAKES OF THE BOIS DE BOULOGNE 



of Morse's first line between Baltimore and Washing- 
ton, and long before this had been extended to New 
York. Mr. William Ballard became interested in the 
invention, and furnished House with the necessary 
means to perfect the invention. When completed, 
which was not until several years afterward, it proved 
to be a perfect marvel of mechanical skill and inge- 
nuity, and was demonstrated to be capable, under 
favorable conditions, of printing messages in plain 
Roman characters at the rate 
of more than fifty words pei 
minute. Capitalists ultimate- 
ly became interested in the 
scheme, and between 1847 and 
1855 an extensive range of 
telegraph lines was erected, 
extending from New York 
along the seaboard to Boston 
and Washington, and west as 
far as Cleveland and Cincin- 
nati, on which the House in- 
struments were employed 
with great commercial suc- 
cess. Many original details of 
the line construction were de- 
signed and carried out by Mr. 
House, and, viewed in the 
light of later knowledge, they 
stamp him as an electrician 
whose practical attainments 
were vastly in advance of his 
time. He preferred to employ 
stranded wires of great con- 
ducting capacity, insisting 
that a much higher speed of 
transmission by his system 
could be obtained in this wa y 
than by means of solid wires 
of equal resistance, a theory 
which was scouted by electri- 
cians for nearly half a cen- 
tury, but which is now uni- 
versally admitted to be true. He designed and con- 
structed the first successful long span river crossing 
at Fort Lee, in 1849, carrying two piano wires on 
masts 400 feet above the Hudson River, in a span 
of over 4,000 feet ; thus for the first time establishing 
permanent telegraphic communication between New 
York and Philadelphia. He designed an' insulator 
having a glass screw-socket to engage with a thread 
cut upon the top of the pole. When the glass manu- 
facturers insisted that it was impossible to make it, he 
at once designed a machine for performing the opera- 
tion, which, in its essential principle, is in use to this 
day. By his wonderful powers of observation and in- 
vention, he was able to overcome every difficulty as it 



EOTAL E. HOUSE. 
We republish from the Scientific Ame- 
rican the portrait of the distinguished in- 
ventor, Royal E. House, whose decease, at 
the age of 81 years, we have already chron- 
icled. The following interesting account of 
his achievements is by Mr. Franklin L 
Pope, and is from a recent number of the 
Electrical Engineer : Royal Earl House, who 
died at his home in Bridgeport, Conn., 
on February 23, at the advanced age of 
81, was, in many respects, one of the most re- 
markable of the galaxy of American invent- 
ors whose achievements have rendered the 
annals of the nineteenth century illustrious. 
In the limited space at disposal, it is impossi- 
ble to give more than the briefest outline of 
his singularly interesting career. Born in 
Rockingham, Vermont, September 9, 1814, he 
removed, while yet young, with his parents 
to Choconut, a small hamlet in Susquehanna 
County, Pennsylvania, a point farther re- 
mote from civilization at that date than is 
Alaska to-day. His inventive talent first 
manifested itself in the construction of a 
submerged water wheel for a saw mill, which 
embodied a principle since used in many 
forms, and known as the "scroll wheel." 
Early in the forties, he went to Buffalo, N. Y., 
with the design of studying law with a rela- 
tive of his family residing there, but having 
gained access to a limited number of scientific 
books, he became interested in electrical re- 
searches, and these soon became the absorb- 
ing passion of his life. Returning to his 



without embodying them in models, drawings or other 

tangible form. In this way he thought out his first 

printing telegraph, which was adapted to work with 

two independent circuits, one of which was made to 

turn a type wheel step by step, while the other served 

to give the impression of each successive letter then 

presented, precisely as is done in many of the more 

recent "stock tickers." Having fully completed the 

design in hU mind, House came to New York and had 

his machine constructed piecemeal at two or three dif- 
ferent shops, afterward assembling the parts together 

with his own hands. This apparatus was exhibited in 

successful operation at the Fair of the Mechanics' Insti 

tute, of New York, in the basement of the City Hall, in 

the fall of 1844, only a short time after the establishment came up, and no electrical or mechanical problem ever 

appeared to baffle him. Suits were brought 
in 1849 by the owners of the Morse inventions 
against companies using the House machine, 
alleging infringement of their patents, but 
the combined technical and legal skill of 
Counselor George Gifford, the forensic pyro- 
technics of Rufus Choate, re-enforced by the 
consummate expert knowledge of House 
himself, were too formidable an opposition 
to be readily overcome, and in June, 1850, in 
the United States Circuit Court, in the Dis- 
trict of Massachusetts, Judge Woodbury 
announced his famous decision, refusing an 
injunction; a most notable victory for the 
eminent inventor and his associates, especi- 
ally relished by House in view of a remark 
which had once been made by Francis O. J. 
Smith, one of the principal owners of the 
Morse patents, that he could drive his old 
Durham bull from New York to Boston with 
a message tied to his horns quicker than it 
would ever be sent by House's printing 
telegraph. 

After the general consolidation of com- 
petitive telegraphic interests, which took 
place about 1860, the House apparatus 
gradually went out of use, the simplicity 
and cheapness of the Morse system, and 
more especially the vast improvement in 
the skill, rapidity and accuracy of the ope- 
rators over those of early days, rendering 
the use of the latter more profitable to the 
companies. Mr. House himself, in posses- 
sion of a competency acquired from his in- 
vention, removed to Binghamton, N. Y., 
where he lived in comparative retirement 
for many years. In 1865 he appeared at the 
Patent Office with a most elaborate and 
ingenious system of automatic sound tele- 
graphy, obviously the fruit of .years of 
laborious study, and embodying features 
which have proved of extraordinary value 
in other systems of intercommunication, but 
which, as a whole, never met with the ac- 
ceptance of the commercial telegraphic in- 
BOYAL E. HOUSE. terests of the country. About ten years 
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since he removed to Bridgeport, where he passed the 
remainder of his days. 

Mr. House possessed keen powers of observation, 
great originality of mind, and extraordinary tenacity 
of purpose. He was a man of vigorous physique and 
attractive personality. He was in full possession of 
his faculties to an advanced age, and retained in his 
memory the minutest details of his diversified and 
eventful life. His first patent bore the early number 
of 1,200; his last was No. 533,600. 



THE MANUFACTURE OF INCANDESCENT ELECTEIC 
LAMPS. 

Without doubt, electric lighting by incandescence is 
the perfection of artificial illumination, since it offers 
light of the desired quality without developing an ob- 
jectionable amount of heat, and without vitiating the 
air, while it is practically free from fire risk. 

It is unnecessary in these days of electrical literature 
to devote time and space to historical matters, and it 
would be equally superfluous to extol the inventors 
and the invention. 

This article and the annexed illustrations are pub- 
lished for the purpose of giving to the general reader a 
knowledge of how incandescent electric lamps are made. 
Our sketches were taken from the extensive manufac- 
tory of the Swan Lamp Manufacturing Company, in 
Cleveland, Ohio, and it is through the courtesy of Mr. 
S. M. Hamill, president of the company, that we are 
enabled to present the facts and sketches. 

It has been found cheaper and generally more satis- 
factory by lamp manufacturers to buy the blown glass 
bulbs from glass factories. These globes are sent to 
the lamp makers in the form shown in Pig. 2, in which 
is shown a bulb having an elongated open-ended neck. 
The first operation in the work of making a lamp is to 
perforate the bulb at the end, by heating it and forc- 
ing a small rod through it from the inside. A short 
piece of glass tubing having a diameter of about fa of 
an inch is fused to the glass, and the tube for a dis- 
tance of about % of an inch from the globe is reduced 
in diameter, leaving a small passage through which 
the air is removed from the lamp in the operation of 
exhausting. Attaching the tube in this manner is 
termed " tubulating." 

At another table, as shown in Pig. 2, the carbon- 
ized cellulose filament is subjected to a process called 
" flashing." The girl having this in charge attaches 
the carbon ends to suitable pincers projecting from one 
side of a rubber disk, the pincers being connected with 
the wires carrying the current for heating the car- 
bons. The carbon filament is plunged downward 
into hydrocarbon vapor, when the current is sent 
through the filament, heating it to incandescence, 
while it is surrounded by the vapor. The vapor is de- 
composed by the heat and carbon is deposited on the 
filament until it acquires the proper resistance, when 
the current is automatically cut off. Platinum lead- 
ing-in wires having a cup at one end, made by flatten- 
ing the wire at the end and bending it around a " for- 
mer," are inserted in short glass tubes, 4. Two of 
these are connected together by a solid cylindrical 
" bridge " piece, 5, thus forming the mount, 7. The 
operation is shown in 12. The filaments, cut to the 
proper length, are then inserted in the cup shaped 
ends of the leading-in wires, and cemented with 
carbon derived from naphtha by a current of electric- 
ity, thus completing the mount and filament, 8. 

Short pieces of copper wire, 9, are then soldered to 
the free ends of the platinum wires. The completed 
mount and filament is now introduced into the bulb. 
A girl twirls the elongated end of the bulb in a flame, 
seizes the end of the mount with tweezers, and grad- 
ually closes the lower end of the bulb around the 
lower end of the leading-in wire tubes, fusing them to- 
gether and properly disposing the filament in the cen- 
ter of the bulb ; this is shown in Pig. 10, and is termed 
"sealing and sinking." 

Three such bulbs are now taken to a Sprengel pump 
and the air is exhausted by a stream of mercury, so di- 
rected and subdivided by its fall through a glass tube 
as to gradually pull out all the air from the bulb. The 
attendant is enabled to judge the progress of exhaus- 
tion by the size of the mercurial drops, and when their 
diminished size indicates nearing the finishing point, 
the current is turned on to heat and rarefy the remain- 
ing air and assist in the more complete exhaustion. A 
flame from a Bunsen burner is then directed against 
the reduced portion of the glass tube, fusing the glass 
and thus sealing the globe. This operation is shown 
in Pig. 13. 

To complete the lamp now requires only the attach- 
ment of the brass cap and making the proper connec- 
tion with the little copper wires. The caps are made 
fast, to the bulb with plaster of Paris, as shown at 14. 
This operation is termed "capping." 

The Swan Lamp Manufacturing Company's works 
are on Belden Street, Cleveland, Ohio. They have a 
capacity of 2,500 lamps per day, the lamps having a 
voltage of from 40 to 1Ss5 volts. Lamps made at 
these works are guaranteed an existence of 1,000 
hours.. , 



Water In Steam Pipes. 

In a discussion upon steam piping, at one of the 
recent meetings of the American Society of Mechani- 
cal Engineers, Professor Thurston made some interest- 
ing comments. Every one will recognize the fact that 
the two and sufficient principles to be adhered to in de- 
signing lines of steam piping are, first, to provide for 
contraction and expansion; and secondly, to provide 
against standing water anywhere in the line of the out- 
side or inside. If the pipe can be arranged so that the 
expansion or contraction can take place without caus- 
ing stress of the material, and if it can be kept dry in- 
side or out, no difficulty will arise. It is not well under- 
stood that the strains that may be produced in a pipe 
by water are very severe. These are very serious and 
severe and sometimes fatal, the results of settlement 
of water in a steam pipe, that may act by condensa- 
tion of steam causing water hammer, or may be pre- 
cipitated in such form that it may be carried over as 
a slug to strike where it will and act like a hammer. 

An early experience of this sort is related by Pro- 
fessor Thurston. Steam was carried from the boiler 
room adjacent, down the opposite . wall and under the 
floor, a distance of several feet, then up to the steam 
chest of the engine. In the U thus formed was placed 
a cock, to be opened for draining it, by the engineer, 
whenever the engine was stopped, and to be closed 
when the engine was running. It happened that one 
morning the engineer was not in the room at seven 
o'clock, and his assistant came in and at once stepped 
to the throttle valve, which was set in the pipe lying 
against the wall, at the point where the steam en- 
tered the U on the way to the engine. The instant he 
opened the valve there was a crash; the cast iron steam 
pipe was broken below the floor. He went below and 
found the engineer dead, having been killed by the 
exploding pipe. He had gone down to set up a joint 
which had probably been loosened by this very action. 
This fact illustrates either the force which water may 
exert when forced through a pipe by the impelling 
power of steam, or the forces that may be set in action 
by the sudden contraction of a moving mass of steam 
when coming in contact with a mass of cold water. 
Either action would have been sufficient for the result 
described. 

Another instance was mentioned where the steam 
pipe was not sufficiently drained, and the water col- 
lected in the pipe and was carried over into the cylin- 
der of the engine, wrecking it. Large stresses must be 
produced, and it would be interesting to observe how 
large these stresses are. No one has yet found a way 
of ascertaining them accurately. The fact that such 
accidents do occur, unquestionably due to the impact 
produced by the rapid condensation of steam on the 
surface of a pool of cold water, shows that these 
stresses must be enormously great. What may hap- 
pen when a rapidly moving, heavy mass of solid water, 
in full career, strikes an obstruction we all know ; but 
the hammering of steam in pipes produces a local strain 
probably quite as severe, perhaps even more serious. 

This second kind of strain is known to. be enor- 
mously great, but how much we do not know. He 
had occasion once to examine a quantity of pipe taken 
out of a heating system then in operation, but now ex- 
tinct. He was informed that the pipes were defective 
and was asked to examine them for the purpose of ob- 
taining a report to secure from the makers a reduc- 
tion of their cost and possibly damages. Many of the 
pipes were split through good welds and bad welds, 
through solid iron even, and the only report he could 
make was that they were injured by water hammer. 
A quantity of the pipe was taken to the mill where it 
was made and the pressures they would stand were 
measured, split and weakened as they were. In order 
to obtain a fair idea of the actual pressures that the 
pipes would sustain, a rubber packing was arranged 
on the inside of each pipe, a strip covering each crack 
from end to end, drilling a few holes along the crack, 
so that the strength of the pipe should not be affected 
and to insure that sealing these joints should not affect 
the strength of the pipe. The bolts simply held that 
packing up against the crack on the inside, so as to 
seal it by the slight pressure of a line of small bolts 
which were put in simply to hold the packing in place. 
Pipes arranged in this way, and tested in the hy- 
draulic apparatus of the mill, carried all the way from 
300 to 1,000 pounds pressure to the square inch, in- 
jured as they were. The conclusion was obvious that 
the water hammer to which they had been subjected 
was enormously in excess of these figures, represent- 
ing the strength of the pipe after the crack had been 
made. These facts are more impressive than any 
possible examination, without actual measurement of 
these quantities, and reveal the intensities of the strains 
that occur, and the risks of danger which occur from 
allowing water to stand anywhere in a pipe. After 
water had once collected in a pipe, especially in steam 
pipes leading to engines of larger size, there is no safe 
way of removing this danger except by simply shutting 
the steam off at once, if it is moving in ,the pipe, or 
keeping the throttle shut, if it is not moving ; then let 
the steam down and drain the pipe completely before 
I steam is again put on. If an attempt is made to 



drain even a still pool of water in a pipe under pres- 
sure, the water hammer may become very severe. 
The disturbance of the pool by the flow of steam 
ca.uses condensation ; condensation causes a rush of 
steam upon the surface of the water, and presently 
there may result as serious effects as when steam actu- 
ally moves through the pipe with the throttle valve 
open, and the pool of water is set in motion to cause 
accident by impact. 



Aluminum Alloys and Solder. 

The solder consists of silver, nickel, aluminum, tin 
and zinc, in the proportions as follows : 

Per cent. 

Silver 2 

Nickel 5 

Aluminum 9 

Tin 34 

Zinc 60 

No flux is necessary, and any soldering iron or tool 
may be used, though one of aluminum is preferable. 

The alloy consists of copper, tungsten, aluminum, 
tin and antimony, for either of the two latter man- 
ganese or nickel being at times substituted. The pro- 
portions preferred are somewhat as follows : 

Parte. 

Copper 0-375 

Tin 0105 

Antimony 1*442 

Tungsten 0038 

Aluminum 98040 

100-000 

Tungstic acid and cryolite are melted together, equal 
proportions being employed. When the temperature 
reaches 1,200° C, aluminum is added so as to produce 
a 10 per cent compound of aluminum and tungsten. 
A second alloy is made containing equal proportions 
of aluminum and copper. These two alloys are then 
melted together with pure aluminum in the proper 
proportions to form the alloy required as above ; tin, 
antimony, or their substitutes . being added in the 
necessary proportions ; or they may be left out alto- 
gether when the copper and tungstic acid originally 
employed are chemically pure. 

Another alloy consists of aluminum, silver and cop- 
per, preferably in the following proportions or approx- 
imately so: Aluminum, 96 - 25; silver, 3 - 50; copper, 
0-25 per cent = 10000. 



medical and Surgical Aspect of the Japanese 
War. 

Great progress has been made in Japan in medicine, 
and especially in military surgery, in the last few years. 
The surgeon-general has pointed out that the mor- 
tality among the wounded in the Satsuma war was 17 
per cent, while in the present war it has dropped to 4 
per cent. The armies of Japan are accom panied by 
1,350 medical attendants, of whom 380 are surgeons. 
The barrack hospitals in Japan are large, and are 
equipped with the latest appliances. 

The largest of these hospitals is at Hiroshima. The 
staff consists of 56 surgeons and 501 nurses, in addition 
to 173 surgeons and nurses from the Red Cross Society, 
in which many representatives of the Japanese no- 
bility serve. The same society has 138 practitioners 
and nurses in the field. The remarkable results which 
have been obtained in the present war in Japanese 
surgery, medical practice and sanitation are largely 
due to Dr. Kitasato and other pupils of the great 
medical schools of Germany. 

Dr. Kitasato was one of the most eminent of Dr. 
Koch's students and was associated with Dr. Behr- 
ing in some of the researches which culminated in the 
discovery of antitoxine. 

The army of Japan has been fortunate in regard to 
disease as it has been in the results of its numerous 
encounters. The London Times states that the com- 
bined mortality from disease and the loss in battle has 
only been about 1,300 lives out of the armies, which 
number 50.000 men, and the navy, which consists of 29 
ships. The comparative immunity from sickness is 
believed to be largely due to the rice diet. It is prob- 
able that such achievements were never before realized 
in the history of warfare with so small an expenditure 
of human life. 



English Express Trains. 

The present exhibits some striking accelerations 
compared with ten years ago. The broad gage is 
gone, and the "Cornish man" has superseded the 
" Dutchman " and "Zulu" as the fastest G. W. train 
to Exeter. The timing is : Paddington, depart, 10:15 
A. M.; Swindon, arrive 11:42, depart 11:52; Bristol, 
arrive 12:45, depart 12:52 ; Exeter, arrive 2:20. The up 
leaves Exeter 3:40, and makes exactly the same time 
over every section. With only the two stops 194 miles 
are covered in 228 minutes, or upward of 51 miles per 
hour. A train now leaves Birmingham at 8:45 A. M., 
and reaches Euston at 11:10, a speed, with three stops 
occupying seven minutes, of 49'1 miles an hour. The 
London and Southwestern now runs the 79 miles to 
Southampton West in 98 minutes without a stop, the 
12:30 P. M. down doing this at 48 '3 miles an hour. 
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(Correspondence. 



" The mechanical Color Tests." 

To the Editor of the Scientific American : 

Having read with special interest the recent articles 
which have appeared in your columns regarding 
"The Mechanical Color Tests," and noting the fact 
that my; name has been used in connection with them, 
I venture to ask that you will allow me space for a 
very brief explanation of my relation to the subject. 
Owing to my connection with the kindergarten since 
its earliest introduction in this country, my atten- 
tion was called, many years ago, to the utter lack of 
any logical system of color instruction, and for a long 
time I gave this subject much thought without dis- 
covering the means far any radical improvement. 

As early, however, as 1885 I had arrived at the con- 
clusion that, owing to the fugitive qualities of pig- 
mentary colors and the indefiniteness of their com- 
mercial names, the solar spectrum affords the only 
source from which to derive unchangeable standards 
of color ; also that the Maxwell disks furnish the only 
practical means for measuring color effects produced 
by material substances, and that from these two 
sources a practical color nomenclature was possible. 

Following out these ideas by continued practical 
demonstrations with the aid of many friends in the 
educational field, we selected, in 1888-89, six locations 
in the solar spectrum best adapted, in our opinion, to 
supply these standards. We also prepared Maxwell 
disks in the closest possible pigmentary imitation of 
these six standards and black and white, thereby 
rendering possible a nomenclature of colors. A little 
later these spectrum standards, which had been 
chosen aesthetically by competent eolorists, were 
located by their wave lengths by a professional 
scientist. 

This scheme of color instruction was definitely 
formulated and carefully explained at considerable 
length in a book published and copyrighted in 1890, 
called "Color in the 'Schoolroom." This book out- 
lines a practical system of color instruction based on 
spectrum standards sesthetically selected and scien- 
tifically located. When the purest possible pigmentary 
imitations of these spectrum standards were applied 
to the Maxwell disks and rotated on a color wheel or 
color top. they furnished the first practical nomencla- 
ture for material colors ever put in use. After a test 
of five years this nomenclature has proved of such 
educational value as to gain the approval of a very 
large number of the leading educators and art teachers 
of the country. 

Since 1890 this system of color teaching has been 
greatly improved, having been kept constantly before 
the public in the scientific and educational papers, by 
means of numerous addresses to teachers, normal 
schools and colleges, and in two other books which the 
writer has published since the one mentioned above. 

Springfield, Mass. Milton Bradley. 



An Answer to Strindberg. 

To the Editor of the Scientific American : 

In the March 23 number of your valuable paper I 
noticed an article by Strindberg on the "Inferiority 
of Woman." If the editor will permit, I would like 
to make reply to that article through your journal. 

The first sentence under the above heading is this : 
"Woman is inferior to man." He goes on to prove 
this statement by saying, ''The author of ' Pere' does 
not arrive at this conclusion by an exclusive analysis 
of woman's mental qualities ; to a great extent he 
relies upon her structural and anatomical weak- 
nesses." 

In the second chapter of Genesis, seventh verse, we 
read : " And the Lord God formed man of the dust of 
the ground." In the same chapter, twenty-first and 
twenty-second verses, we read : "And the Lord caused 
a deep sleep to fall upon Adam, and he slept, and he 
took one of his ribs, and closed up the flesh instead 
thereof, and the rib, which the Lord God had taken 
from man, made he a woman." He speaks of the 
gray matter of the brain not being so dense in the 
female as in the male. Yet, in the next sentence ad- 
mits that her nerves are much stronger, nine pairs 
of much stronger nerves in the female than in the 
male emanating from this inferior brain of the female. 
The author of that article evidently traces his origin 
to the inferior animal How much rather would I 
believe the second chapter of Genesis and meditate 
upon my origin as from God. This inferior little body 
of mine being framed by God from the bone or rib of 
this superior being spoken of, man. Yet Adam, when 
woman was brought unto him, said: " This is now bone 
of my bone, and flesh of my flesh." 

Man, with his superior strength and muscles 
(which we admit), has not the nerve or courage to en- 
dure suffering. As we attribute largely man's superior 
strength and the developed muscles to the difference 
of duties or occupation of men, so do we attribute 
to woman a greater capacity to endure pain ; simply 
because God made woman to bear and nurture the 
race. In the burial places of the stone and iron ages 



the writer claims skulls were found of two different 
kinds. He says it is opined that the inferior skulls 
were those of the female ; the superior, those of the 
male. It is as reasonable to suppose that the inferior 
were those of the male, and the superior those of the 
female. 

And again it is just as reasonable to suppose that 
hundreds of years hence his own skull may be exhumed 
and declared to be that of a female. 

One of the motives given by the author which causes 
so many men in the present day to deny the inferior- 
ity of woman is " a feeling for woman which inspires 
adoration much as religion does." 

This intense tenderness and veneration for woman is 
God-given. He loves, and respects, and reverences her 
because God so planned and formed her his equal and 
companion. Another motive given by some, he says, to 
deny her inferiority is "the idea that a quantity of 
masculine vices are not found in woman," but adds, 
" She has other and greater ones of her own." True, 
in the garden of Eden, woman used the superior nerve 
spoken of by the author, and tempted Adam to sin. 
While Adam's inferior will power yielded to the machi- 
nations of woman, and he disobeyed the commands of 
God. 

"The so-called higher qualities of woman do not 
bear a very searching analysis. Her impressionability, 
of which we hear much, is merely that of a child. Her 
hysterical and passionate outbursts when thwarted 
are the true equivalents of a child's screams and kicks 
when it is refused something it wants." 

Really, we consider this the most irrational and un- 
intelligent survey into the character and disposition of 
woman that could possibly be made. The writer 
could not possibly use such language regarding one 
who has assumed the title of mother. Analyze, if you 
please, the devotion of a mother, a Christian mother, 
to the child she loves and cherishes more dearly than 
her own life. Search and analyze, if you have the 
ability, the so-called higher qualities, love, fidelity, 
fortitude, self-denial, of your own (perhaps Christian) 
mother, over the same " higher qualities " of your 
father. These mothers who rock the cradle possess 
the intelligence to rule the world. " No woman can 
make a good cup of coffee !" The author then states 
the reasons. To this I make no further response than 
this : If she cannot, content yourself to rise early and 
make your own superior cup of coffee before your 
loved, though inferior, companion has arisen from her 
slumbers. 

" Crime, even, demonstrates feminine inferiority, for 
there .is generally no reflection or calculation of the 
probability of discovery in crimes committed by 
women." As statistics show a larger percentage of 
male criminals, his own statements argue for instead 
of against her ; morally man must be inferior. Crime 
is usually a rash act, not premeditated ; and the mur- 
derer who plans, and plots, and reflects, and calculates 
as to the results of certain deeds is usually a worse 
man, and morally an inferior man, to the one who com- 
mits a crime in a passion and repents the deed. We 
note again the author simply expresses his disbelief in 
the historical record of the great queens, such as 
Elizabeth of England, whose works he claims have 
been magnified. He offers nothing to substantiate his 
opinion. He goes on to reaffirm that woman is merely 
the complement of man. "As his alter ego she may be 
invaluable, but alone she is useless." 

Here he has simply reversed God's plans. First, 
God made man, not woman, and he said it is not good 
that man should be alone. Afterward he made woman. 
As his alter ego she may be invaluable, but, without 
woman, man was found to be useless. 

" The complete success of the emancipation move- 
ment would mean a struggle against the laws of 
nature." " What [asks Strindberg] is the cause of this 
unreasoning fury against man ? For is it not he who 
after all has bestowed upon woman the benefits of 
culture, the right of holding property and other privi- 
leges ? " The laws of nature are in the hands of God. 
These are not what we wish to change. It is the alter- 
able laws of countries, made by man, we are attacking. 
The unreasoning fury against man spoken of is im- 
aginary, not real. Woman still loves man, her family, 
her home, and seeks to protect it, but is rebellious as 
to her subjugation to certain laws made by man giving 
to him rights and privileges he is not willing she shall 
equally share. You say man bestows the right to 
woman of holding property and other privileges. The 
other privileges spoken of are no doubt paying the tax 
required by the laws without representation. " A bad 
feature of modern legislation is its tendency to rob the 
wage earner and father of the family of his daily bread 
in order to benefit the emancipated female, generally 
childless." Shame on such an assertion. You make a 
thorough canvass of our cities, the shops, the factories, 
the stores, the many places were women are employed, 
saying nothing of the thousands of hovels in which 
women are found bending over wash tubs, sewing ma- 
chines, etc., and ask why they thus labor from morn 
till night. The larger percentage of these women will 
answer to support father, mother, children, or. per- 
haps, husband. Why ? Because the fathers or hus- 



bands have neglected to properly provide for them. 
Again, why ? Because of some of the bad features of 
modern legislation. While it has given to man a 
liberal recompense for his services, it has allowed to 
remain evils that drag down not only the man, but 
woman. Hence her desire for emancipation and 
equality. " Necessarily, there must be some sacrifices, 
and it is against these that the crowd of so-called 
emancipated women, who are devoid of any feeling of 
duty toward humanity, raise their raucous voice." 

Yes, there must be sacrifices. Every mother in the 
universe knows that. Yet these are God-given pleas- 
ures with ample rewards. No ! No ! No I I am a 
mother and deem it a sacred duty to have children 
given me to teach and train, not only for time, but for 
eternity. And we are not devoid of duty toward hu- 
manity. For ours is a love that reaches beyond our 
own fireside. We are ready and willing as wives and 
mothers to rock the cradle. But the day has come 
when woman can no longer be kept beneath her equal. 
Through education are we enlightened. Possibly 
France has not yet arrived at the place where she is 
ready to accept or concede woman the equal of man. 
But America, the republic of the world, is saying in 
many of her States, and the echo is sounding through 
her national capitol : 

"Woman ! Woman ! God bless her noble nature and 
generous spirit." And as the echo rolls from State to 
State all over America, we hear again and again the 
repetition sounding in senate chamber and legislative 
hall, " Welcome, noble woman." 

Mrs. Dr. A. S. Rudy. 

734 South Main Street, Lima, O. 



Platinum. 

The Ural platinum deposits in Russia are the only 
ones in the world, as this metal is worked nowhere 
else, and is known simply as a mineral finely dissemi- 
nated in certain rocks. Platinum occurs in the Ural 
government of Perm, where it is found on various 
private properties and state lands. In the districr of 
Goroblagodat there are 70 allotments for the exploi- 
tation of platinum under different private individuals. 
The metal is found in the form of alluvial deposits or 
platinum-bearing sands, which frequently also contain 
gold. These deposits vary in thickness ; they are 
rarely less than three and often reach seven feet ; the 
grains are usually small in size, but occasionally small 
nuggets are found weighing one or more kilogrammes. 
The platinum is frequently accompanied by other 
rare metals, such as iridium and osmium. At present 
all the platinum extracted in the Urals is forward- 
ed in the crude state to St. Petersburg, whence it 
is sent abroad. Although there are two laboratories 
in the Russian capital for refining platinum ore, the 
greater quantity is sent abroad in the crude state. 
The production is subject to a tax of 3 per cent for 
leasehold and 4 per cent for freehold works. The 
rapid and variable fluctuations in the price of a pro- 
duct having no definitely fixed exchange value, 
but indispensable to the arts, reflect upon the produc- 
tion of platinum in Russia. Thus, when the price of 
the metal is high, it becomes profitable to work the 
poorer deposits, while it is only possible to work the 
very richest when the price is low. Although the first 
platinum deposits in Russia were discovered so far 
back as 1819, the actual exploitation of this metal be- 
gan only in 1824, when rich veins were discovered in 
the Nizhni-Tagilsk district. From 1828 to 1845 plati- 
num money was coined in Russia. The denomination 
of these coins was three, six and twelve rubles; the 
total value of platinum money put into circulation 
was 4,250,000 rubles. During this period the produc- 
tion of platinum increased considerably, but when 
platinum coinage ceased the exploitation of the metal 
was almost entirely stopped, and only revived in 1859. 
In 1887 the production of pure platinum was 269 poods 
4 pounds, in 1890 it was 173 poods 26% pounds. The 
value of the yearly export of platinum, which goes 
chiefly to England, is about 1,560,000 rubles. The 
largest quantity of platinum is now extracted at the 
deposits of Nizhni-Tagilsk, belonging to Prince Demi- 
doff San Donato, and at the Krestovosdvigensk 
deposits of Count Schouvaloff. In 1890 there were 
6,000 workmen employed in the exploitation of plati- 
num. — Petersen's Trade Review. 



The New Mauser Repeating Rifle. 
The new Mauser repeating rifle was exhibited at 
Fort McHenry, Maryland, on April 1, by Captain 
Marksclaeger, of the steamship LaCampine. The new 
gun is one of the first made for the German govern- 
ment. It is something like the Krag-Jorgensen mili- 
tary rifle which is now being adopted in the United 
States Army. It is of 32 caliber and the construction 
is on the same principle as the Krupp gun, the barrel 
being of three tubes, one inside the other. The inner 
tube is made of hard tempered steel and is rifled. The 
bullet is propelled by a smokeless powder. Fired at 
the height of the shoulder, the bullet, it is said, will go 
nearly two miles before becoming spent, and at 2,000 
yards it will pierce the bodies of seven men placed one 
behind the other. 
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THE PULVERIZED CHARCOAL INDUSTRY. 
Pulverized charcoal is used principally for purifying 
water, wines, glycerine, etc., and also used for packing 
purposes. The lump charcoal used here comes princi- 
pally from Delaware and New York State. The mate- 
rial is bought by thejcarload by the manufacturer, who 
first extracts the gas from the coal by reburning it 
in kilns, after which the material is passed through a 
cracking, softening and grinding process which pro- 
duces any grade of charcoal, ranging from flour to 
pieces as large as peas. The kilns are made of J£ inch 
boiler plate iron. They are about 10 feet in height, 
about 6}4 feet in diameter inside and lined on the in- 
terior with fire brick. Each kiln is pierced with about 
18 draught holes about 4 inches in length and about 8 
inches in height. A wood fire is first started in the 
bottom of a kiln and about two or three barrels or 



grade. From the pulverizing mill the charcoal is car- 
ried by elevator to a revolving screen or sieve. The 
screens are about 4 feet in length, hexagon shaped and 
about 2 feet in diameter, the wire cloth from which the 
screen is made ranging from 3 to 24 meshes to the 
inch. From the screen the material passes down 
through wooden chutes, where it is packed into 78 
lb. bags for the market. The tailings or coarse mate- 
rial not properly ground is taken back and run through 
the pulverizing mill again. The apparatus for soften- 
ing charcoal for hard packing are hollow circular iron 
cylinders about 8 feet in length and about 4 feet in dia- 
meter. They revolve in the interior of inclosed brick 
compartments, two cylinders in each geared together. 
These compartments are about 9 feet square, about 
8 feet in height, and about 1 foot in thickness, and are 
covered over at the top with an iron plate. The cylin- 



14 bags of pulverized charcoal per hour, weighing 
about 78 lb. each. 



Boring Holes In Hardened Armor Plate. 

The success attained of late in hardening the sur- 
face of armor plate has made it necessary to devise 
some especially effective method of boring holes in 
the plate for the bolts which are to hold it in position. 
A number of experiments have been made with the 
idea of softening a spot on a Harveyized plate large 
enough to allow a drill to pass through, but without 
weakening the plate itself. The oxy-hydrogen blow- 
pipe has been used for this purpose, but without suc- 
cess. No method has been found entirely satisfactory 
until the attempt was made recently to soften a spot 
by employing an electric current. The successful 
method consisted in placing the two electrodes of a 
dynamo current on the surface of the 
plate a certain distance apart, so that 
the intervening part of the plate com- 
pleted the circuit. The plate is found 
to offer enough resistance to become 
heated, in the part selected, to an an- 
nealing temperature. In practice it 
is found necessary to keep the elec- 
trodes cool by keeping water circulat- 
ing in or around them. In order to 
prevent the plate cooling too rapidly 
after it has reached the proper tem- 
perature, the current is diminished 
very slowly, since the heat might 
otherwise escape into the other por- 
tions of the plate. The plan has been 
tried at the Cramps' shipyard on the 




bags of lump charcoal placed on it. As soon as the 
coal becomes red hot a little more of the material is 
added, the operation being continued until the heated 
charcoal reaches up above the first draught hole. The 
door of the kiln is then plastered up, the stopping of 
the draught below preventing the charcoal on the bot- 
tom from going to ashes and also causing it to gradu- 
ally cool and retain the same form as before burning. 
As fast as the fire ascends through the charcoal fresh 
layers are thrown into the kiln from the top by the 
attendants, the draught holes being stopped up with 
plaster as fast as the material becomes red hot above 
each opening. The kiln holds about 70 barrels of 
charcoal. The top of the kiln is bricked over with the 
exception of a circular opening about 2}£ feet in dia- 
meter in the center. 

After burning for about 12 hours a circular piece of 
sheet iron is placed over the opening, which smothers 
the fire, the gas escaping by means of a small hole in 
the center of the plate. The gas is extracted from the 
coal to prevent the material passing through it from 
tasting gassy. It requires about 5 hours to fill a kiln 
and about 48 hours after the fire has been started be- 
fore the material is sufficiently cooled so that it can be 
handled. The kilns are emptied from the bottom, the 
attendants shoveling out the charcoal, which is put 
into bags and carried off to a cracking machine to be 
broken up into small pieces to prevent the choking up 
of the pulverizing mill. A kiln is emptied in about 1% 
hours. From the cracker the charcoal passes to an ele- 
vator, where it is carried by means of cupped belts to 
a pulverizing machine, where the material passes be- 
tween two circular stones, similar to a miller's grind- 
stone, one of which revolves at the rate of 70 to 75 rev- 
olutions per minute, grinding the material up into any 
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ders are perforated with holes about }& of an inch in 
diameter, and about 6 inches apart, through which the 
material drops when ground to the floor below. The 
cylinders are filled from the top about every two hours, 
the material being ground to a powder as the appara- 
tus revolves, by means of 8 to 10 lb. cannon balls in 
each, weighing from 10 to 12 lb. each. The cylinders 
revolve at the rate of about 60 revolutions per min- 
ute, the rolling of the balls through the charcoaj 
causing the material to soften. About every six weeks 
the hard, unbroken chunks that the iron balls will not 
break are dumped out of the cylinders and burned 
in the furnace. If the cylinders revolve too quickly, 
the balls pound the material and turn it out gritty. 
The ground charcoal is scraped from the floor of the 
compartments with hoes, the attendants carrying it 
to the elevators, where it is conveyed to the screens 
and down through the chutes to the bags below. Our 
sketches were taken from the plant of Merrill & 
Wehrle, New York, who turn out, with 25 men, about 



barbette plates of the Massachusetts, and the results 
are said to be very satisfactory. 

Activity In Railway Building. 

A very gratifying revival of activity in railway build- 
ing throughout the United States is announced by the 
Railway Age. According to the table prepared by 
this publication, some 20,547 miles of new roadare now 
either in course of construction orare about to be built 
in the near future. The 20,547 miles of new track com- 
prises many new short lines and extensions on old 
roads in forty-six States and Territories. The State of 
Texas, with a proposed new mileage of 2,913 miles, takes 
the lead, California ranks second with 1,390 miles of 
new track, Arkansas with 1,377, Pennsylvania 768, 
New York 393 miles, etc. During the year 1894 less than 
2,000 miles of track were laid in the United States. It 
is stated that the construction of the 20.547 miles of 
proposed railway is assured by trustworthy financial 
backing. 
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A VISIT TO THE EXHIBIT OF THE 
NEW YORK ACADEHT OF SCIENCES. 

BT PROFESSOR H. F. OSBORN. 

The annual reception and exhibit of 
recent progress in science was insti- 
tuted last year by the New York 
Academy, upon the model of the fa- 
mous " conversazione " of the Royal 
Society of London. These social sci- 
entific meetings of the Royal Society, 
which are held on two or three even- 
ings in the course of the winter, bring 
together savants from all parts of 
Great Britain. There are usually from 
forty to fifty exhibits, partly of a popu- 
lar character, but mainly illustrating 
the most recent discoveries in England 
or the Continent. The distinctive fea- 
ture of each discovery is set forth with 
great clearness, either by personal ex- 
planations given by the exhibitor him- 
self or by some diagramatic method. 
Englishmen have a gift of expo- 
sition of scientific truth which is 
exemplified in a remarkable de- 
gree both by the writings and 
teaching methods of such men 
as Huxley and Tyndall. 

Prom a study of the catalogue 
of this second exhibition of the 
New York Academy it is appa- 
rent that we have much to learn 
from the Englishmen in this re- 
spect, and that one result which 
these exhibitions should bring 
about is an improvement in the 
methods of extending scientific 
truths to wider circles. The ex- 
hibit of the Academy as a com- 
paratively local society naturally 
presents a contrast in being of a 
less national character, and yet 
one cannot fail to be struck by 
the broad fields of research now 
being entered by the scientists 
of this city, with the promise of 
some really great, results in the 
future. 

Of five hundred exhibits dis- 
played, it is only possible to 
mention a few. AH of our edu- 
cational institutions contribute, 
while a number of the most 

important objects come from great distances, such 
as the photographs from the Allegheny and Lick Ob- 
servatories to be shown in the astronomical section. 
This section is in charge of Mr. Charles A. Post of the 
Strandhome Observatory, and among the ten exhibits 
he has brought together are photographs of star 
spectra between F and D shown by Professor Keeler 
of the Allegheny Observatory. This is the portion of 
the spectrum most easily observed by the eye, and 
these plates are referred to as evidence that photo- 
graphy is superior to the eye even on its own ground. 
Professor Barnard of the Lick Observatory exhibits 
valuable glass negatives of comets and the Milky Way 
made with the new six inch Willard portrait lens, re- 
figured by Brashear. There are also other series of 
photographs from the Lick and Strandhome Observa- 
tories. In the mechanical section Professor Woodward 
exhibits models of the international prototype meters 
and kilogrammes, which have been lately adopted as 
the standard of 
length and mass 
respectively by 
nearly all nations. 
One of the most 
novel exhibits in 
physics is a series 
of "Chladni" fig- 
ures shown by 
Professor Alfred 
M. Mayer of Ste- 
vens Institute, 
who has charge 
of this section. 
The figures are 
formed in white 
sand upon vibrat- 
ing metallic 
plates, and Pro- 
fessor Mayer's 
process consists in 
fixing the sand 
upon a black 
background after 
the figures have 
been formed, by 
means of a fixa- 
tive spray. These 
plates demon- 
strate the truth 
of Lord Ray- 




Fig. 1.-FEIHITIVE HOBSE-HEIGHT, THBEE AND ONE-HALF HANDS. 




Fig. 2.-C0HPABIS0N OF PRIMITIVE HOBSE AND HODEBN TBOTTEB 



leigh's theoretical deductions, and differ radically from 
all figures which are shown in modern text books in 
the fact that none of the lines intersect. The physical 
exhibit is an extensive one, including a large number 
of instruments for spectroscopic as well as for sound 
and light measurements, mainly devised by different 
members of the Columbia Physical 
Laboratory. The mineralogical ex- 
hibit has been arranged by Dr. L. 
P. Gratacap of the American Mu- 
seum of Natural History, and in- 
cludes about one hundred objects, 
the most notable being a series of 
Babylonian and Assyrian cylinders 
and seals arranged to illustrate the 
different mineralogical materials 
used for these purposes between 
4,000 and 300 B. C. This is from 
the collections of Tiffany & Co. 





Fig. 8.-EV0IUTI0N OF THE HOBSE AS SHOWN BY THE FOOT. 



On the left Is the fore foot of the ancestral four-toed horse, found in the Eocene beds of the Wasatch Mountains. Northern Wyoming. Passing to the 
right are the intermediate stages of evolution, represented in fore and hind feet found in Dakota, Nebraska, and Texas, terminating with the modern 
horse upon the extreme right. 



and of the Rev. W. A. Ward. The 
American Museum of Natural History 
contributes an attractive series in the 
line of zoology under the direction of 
Professor J. A. Allen. The rapid im- 
provement in methods of taxidermy is 
illustrated by a series of comparisons 
between the work just completed at 
the museum and that of ten years ago. 
The most striking of these pairs is 
that of two chimpanzees, the modern 
example being the late Chico, so well 
known in New York, which has just 
been mounted by Mr. J. Rowley, Jr. 
Two wild turkeys mounted side by 
side show in the modeling of the head 
and wattles the greater naturalness 
of recent work. Adjoining this exhibit 
is that made in different lines of re- 
-^. — .- search by Columbia biologists. First 
is a series of preparations of nerve 
cells from the brain and spinal cord, 
illustrating the great advance 
in our knowledge of the nervous 
mechanism which has been made 
by the method discovered by 
Professor Golgi of Pa via. By a 
silver nitrate impregnation we 
secure a picture of the nerve 
cell with its finest processes 
standing out like a silhouette on 
a light background, a technical 
result which has worked a com- 
plete revolution in all our ideas 
regarding the relations of the 
nervous system. The exhibitor, 
Mr. O. S. Strong, shows two of 
his own improvements upon the 
original Golgi method. 

A second series is that made 
by Messrs. Wilson, Calkins and 
Kean, showing the relations of 
the archoplasm and chromatin, 
the two substances which lie at 
the basis of all the phenomena 
of inheritance both in animals 
and plants. 

These elements are seen in sev- 
eral different types of animals, 
the most novel series being that 
shown by Professor Wilson, 
which is the basis of a discovery 
of great significance, namely, 
that the paternal cell alone contributes the dynamic 
or cell-dividing substance to the new individual, from 
which we infer that the chromatin alone, as a product 
of both sexes, is the bearer of hereditary qualities, for 
it is evident from Galton's researches that such 
qualities are equally contributed by both parents. 

These so-called 
fertilization phe- 
nomena are beau- 
tilfully shown on 
a large scale to 
those not familiar 
with high powers 
of the microscope 
by a series of mi- 
cro - photographs 
taken by Dr. Ed- 
ward F. Lpaming, 
who has charge 
of the entire 
photographic sec- 
tion. In this sec- 
tion we find some 
striking exam- 
ples of the latest 
stages of perfec- 
tion in pictures 
taken through 
the microscope, 
shown in con- 
nection with 
nerve prepara- 
tions and also in 
photographs o f 
bacteria. There 
is also here a large 
exhibit of the 
latest photo- 
graphic appa- 
ratus, to which 
one of the side 
rooms of the gal- 
leries is devoted. 

In operation 
during the even- 
m t , V.' '0\. ing is a triple 

lantern, designed 
by Mr. Frederic 
Ives, of Phila- 
delphia, showing 
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the projection of the three primary colors in lantern 
slides so combined as to produce the effect on the 
screen of a picture in natural colors. All the recent 
advances in half tone and color printing are also 
shown. 

In an adjoining room is the bacterial exhibit arranged 
by Dr. T. M. Cheeseman, of the College of Physicians 
and Surgeons, whose recent expose 1 of the impurities 
of the Croton water supply is familiar to New Yorkers. 
A very large number of pathogenic species are shown, 
the new feature in each case being that all the types 
have been preserved by the new formalin method. 
The recent discovery of the cure for diphtheria is 
illustrated by the specific germ of this disease, also by 
vials containing the "toxin" which is used to inocu- 
late horses and other animals to induce immunity, and 
by the " anti-toxin " drawn from the serum of the 
blood of the horse. Professor John G. Curtis has 
charge of the physiological department in which many 
new forms of apparatus for experimental investigation 
are shown. The exhibit of experimental psychology 
arranged by Dr. Farrand is of a similar character. 
Geology and paleontology are in the care of Professor 
Kemp and Professor Osborn respectively. Here is a 
large collection of the evidences of the series of great 
volcanoes which extended along the Atlantic seaboard 
from New Brunswick to North Carolina during pre 
Cambrian times. These eruptive rocks have been 
found to possess in greater or less perfection all the 
characteristic structures of recent lavas. The dis- 
covery and proof of the existence of these volcanoes is 
one of the most surprising results of recent geology 
work in this country. Various types of invertebrate 
fossils show the work which has been done in the 
ancient life of the Atlantic coast. The most striking 
is the rich collection made by Messrs. Van Ingen and 
Matthew at St. John, N. B., demonstrating the ex- 
istence of a varied fauna in the middle and lower Cam- 
brian, which has hitherto been considered extremely 
barren. In vertebrate paleontology the main exhibit 
is that showing the evolution of the horse, as here 
illustrated. The wonderful series connecting the oldest 
known horse of the lower Eocene period with the 
modern horse is probably the most complete which has 
ever been brought together. The American Museum 
of Natural History has recently acquired the famous 
little four-toed horse from the collection of Professor 
Cope, of Philadelphia, and it is here publicly exhibited 
for the first time (Fipr. 1). This little animal, al- 
though fully matured, is only 3J£ hands high, and is 
estimated at two million years of age. The skull and 
limbs, nevertheless, display the most undoubted char- 
acteristics of the horse, there being a broad space in 
the lower jaw corresponding to the space for the bit. 
The teeth are short and simple ; the limbs are scarcely 
larger in diameter than a good sized pencil, and there 
are four toes, all resting upon the ground, in the fore 
foot. To those who still doubt whether this little ani- 
mal is actually the ancestor of the modern horse, a re- 
markable series of feet is exhibited (Fig. 3), giving all 
the stages between this four-toed and the modern one- 
toed animal, in which the median toe is seen con- 
stantly increasing in size, and the side toes are con- 
stantly diminishing until they are reduced to the pair 
of splints. This evidence is further confirmed by an 
almost equally complete series of skulls showing every 
stage in this wonderful development. The two ex- 
tremes of this remarkable series are shown in the 
little four-toed animal placed beneath the head of the 
modern trotting horse skeleton (Fig. 2), showing the 
exact relative size of each. This exhibit, together 
with botany and anatomy, is placed in the Vanderbilt 
gallery. Dr. Curtis, of Columbia, has charge of an ex- 
tensive display from the botanical laboratories of Col- 
umbia and of Barnard, including the collections made 
by Messrs. Small and Nash in Georgia and Florida 
and the microscopic studies of Dr. Schneider upon the 
North American lichens. In anatomy, Professor Hunt- 
ington has arranged a complete series, showing the 
comparative anatomy of the ileo-caecum. 

It is already informally decided to make this recep- 
tion an annual affair. The galleries prove to be per- 
fectly adapted to the purpose, with admirable wall 
space for charts and diagrams, very extensive floor and 
table space, and every facility for general and special 
electrical illumination. 



Natural History Notes. 

The Eozoon. — Eozoon was a name applied to a sup- 
posed genus of animals, because when first examined 
by Dr. Dawson, of Montreal (1864), it was the oldest 
fossil then known to exist, and its appearance was 
held to be, as the name denotes, the dawn of life upon 
the globe. Some naturalists have believed it not or- 
ganic, while others, such as Dr. William Carpenter 
and Prof. T. Rupert Jones, have considered it a rhizo- 
pod or a foraminifer. It occurs in the Laurentian of 
Canada, and is called Eozoon Canadense. 

Messrs. Johnston Lavis and J. W. Gregory, in a 
memoir recently published in the Transactions of the 
Royal Society of Dublin, finish the history of this sup- 
posed fossil animal. Doubts were expressed as long 
ago as 1865 as to the organic nature of this object, 



and the conclusions of Moebius upon the subject have 
now been fully confirmed by the English investigators 
above mentioned, who have not been able to find in 
the specimens of Eozoon examined by them anything 
but traces of mechanical and chemical alterations of 
the rock. It is very interesting to note that the 
vestiges of the pretended "dawn of life" are particu- 
larly aburdant in the rocks thrown out by Monte 
Somma, and 'the authors conclude that the Eozoon is 
due to an alteration of calcareous rocks inclosed in an 
igneous magma in fusion, in fact, to a true meta- 
morphosis. 

Varieties of Chlorophyl. — Mr. Etard has previously 
shown that the green coloring matter of phanero- 
gamous plants consists of a mixture of pigments, and 
he now points out (Comptes Rendus, cxx., 328) that 
chlorophyl may be more or less blue, green or yellow, 
according to the plants from which it is obtained and 
the treatment to which it has been subjected. He 
finds that lucerne (Medicago sativa) contains several 
distinct chlorophyls, among others a-medicagophyl 
and /J-medicagophyl. Certain chlorophyls, soluble 
in pentane, are, by their decomposition in the plant 
cells, the cause of the formation of essences and oils by 
chemical means. Others again, which are not so 
soluble, mix with water. These are very rich in oxy- 
gen and become decomposed to produce carbo-hy- 
drates, tannins, etc. 

Sight in Insects.— Dr. C. V. Riley, in his recent ad- 
dress as president of the Biological Society of Wash- 
ington, said : Of the five ordinary senses recognized in 
ourselves and most higher animals, insects have, be- 
yond all doubt, the sense of sight, and there can be 
as little question that they possess the sense of touch, 
taste, smell and hearing. Yet, save, perhaps, that of 
touch, none of these senses, as possessed by insects, 
can be strictly compared with our own, while there is 
the best of evidence that insects possess other senses 
that we do not, and that they have sense organs with 
which we have none to compare. 

Taking the sense of sight, much has been written as 
to the picture that the compound eye of insects pro- 
duces upon the brain or upon the nerve centers. Most 
insects that undergo complete metamorphoses possess, 
in their adolescent states, simple eyes or ocelli, and 
sometimes groups of them of varying size and in vary- 
ing situations. 

It is difficult, if not impossible, to demonstrate ex- 
perimentally their efficiency as organs of sight ; the 
probabilities are that they give but the faintest im- 
pressions, but otherwise act as do our own. The fact 
that they are possessed only by larvae which are ex- 
posed more or less fully to the light, while those larvae 
which are endophytous, or otherwise hidden from 
light, generally lack them, is in itself proof that they 
perform the ordinary functions of sight, however low 
in degree. In the imago state the great majority of 
insects have their simple eyes in addition to the com- 
pound eyes. In many cases, however, the former are 
more or less covered with vestiture, which is another 
evidence that their function is of a low order, and 
lends weight to the view that they are useful chiefly 
for near vision and in dark places. The compound 
eyes are prominent and adjustable in proportion as 
they are of service to the species. 

It is obvious from the structure of these compound 
eyes that impressions through them must be very dif- 
ferent from those received through our own, and, in 
point of fact, the late experimental researches of 
Hickson, Plateau, Tocke and Lemmermann, Pank- 
rath, Exner and Viallanes, practically established the 
fact that, while insects are shortsighted and perceive 
stationary objects imperfectly, yet their compound 
eyes are better fitted than the vertebrate eye for ap- 
prehending objects set in relief or in motion, and are 
likewise keenly sensitive to color. 

So far as experiments have gone, they show that in- 
sects have a keen color sense, though here again their 
sensations of color are different from those produced 
upon us. Thus, as Lubbock has shown, ants are very 
sensitive to the ultra-violet rays of the spectrum, 
which we cannot perceive, though he was led to con- 
clude that to the ant the general aspect of nature is 
presented in an aspect very different from that in 
which it appears to us. In reference to bees, the ex- 
periments of the same author prove clearly that they 
have this sense of color highly developed, as indeed 
might be expected when we consider the part they 
have played in the development of flowers. While 
these experiments seem to show that blue is the bee's 
favorite color, this does not accord with Albert Muller's 
experience in nature, nor with the general experience 
of apiarians, who, if asked, would very generally 
agree that bees show a preference for white flowers. 

Economic Uses of Insects. — Lowly as they seem in 
point of organization, there are few animals that ex- 
ceed insects in commercial importance. The finest red 
dyes known to manufacturers before the introduction 
of coal oil colors were derived from insects. The Leu- 
canium Ilicis, an inhabitant of the evergreen oak, was 
employed for this purpose by the ancient Greeks and 
Romans, as it is still by the Arabs ; and, until the in- 
troduction of the Mexican cochineal, another species, 



the Coccus Polonicus, living on the roots of the 
Scleranthus annuus in Central Europe, was much used 
for the same purpose. The Mexican cochineal, which 
drove all other kinds out of market, is one of the 
species of Coccinia. This insect was long regarded as 
a parasite upon the prickly pear. For many years the 
cultivation, or rather feeding, of the cochineal insect 
was entirely confined to Mexico, but it has now been 
introduced into Spain and the French possessions of 
Africa. A fourth species of great importance is the 
lac insect, Coccus lacoa, an inhabitant of the East 
Indies, • where it feeds upon the banyan and other 
trees. It is to this insect that we are indebted, not 
only for the dye stuffs known as lac dye and lac lake, 
but also for the well-known substance called shellac, 
so much used in the preparation of varnishes and 
sealing wax. It is somewhat remarkable that only the 
female insects yield a good coloring matter. 

Of all the secretions peculiar to insects, silk may 
well be regarded as the most valuable, since it has be- 
come as much an essential to the purposes of mankind 
as to the economy of its producers. The fluid, before 
it comes in contact with the air, is viscous and trans- 
parent in the young larva, but thick and opaque in 
the more mature. By chemical analysis, it is found to 
be chiefly composed of bombic acid, a gummy matter, 
a substance resembling wax, and a tittle coloring mat- 
ter. Silk may be placed in boiling water without 
undergoing any change, the strongest acids are re- 
quired to dissolve it, and it is only quite recently that 
it has been imitated artificially. 

Then we have large sums of money changing hands 
from the labors of the useful little bee, tons of weight 
of honey and beeswax being yearly consumed. 

The Spanish fly is an indispensable article in the 
treatment of certain forms of disease, and that in- 
valuable agent, chloroform, was first made from for- 
mic acid, an acid discovered in the formic ant and 
from which it has derived its name. Then there are 
nutgalls, produced by a small fly, and for which a sub- 
stitute could not be found in dyeing and ink making. 
Diastatic Ferment in Plants.— From experiments on 
seedlings of Canna, Platanus, Phaseolus, etc., Dr. J. 
Gruss concludes the existence in seedlings of a soluble 
diastase which is capable of diffusion through the cell 
wall in the same way as sugar. It appears to pass, 
with maltose, out of the cotyledons into the stem ; 
for the removal of the cotyledons- diminishes the 
amount of diastase in the stem. The quantity of dias- 
tase present was ascertained by its action on starch, 
the iodine test being used to determine the extent to 
which the starch had been destroyed. The penetration 
of the diastase into the substance acted on is accom- 
panied with a simultaneous change in the latter, and 
to this process the author applies the term "allenoly- 
sis." The action of the diatase on the reserve cellulose 
in the seed of the date is very slow, and ends in its 
transformation into soluble products, probably man- 
nose. It is by this action of d iastase that the absorption 
of reserve cellulose takes place in the germinating date. 
Vitality of Seeds. — Dr. Peters, of the Botanic Garden 
of Gottingen, has been experimenting with seeds taken 
from different depths of soil in a dense wood from 100 
to 150 years old, which had been arable land for many 
years before it became woodland. His object was to 
discover how long the seeds of weeds would retain the 
power of germinating after they had been buried in 
the soil to a depth where they could not sprout. Soil 
samples were taken at various distances from the sur- 
face to the depth of a foot. These samples were placed 
under genial conditions and the seeds which germi- 
nated were raised and cultivated to a flowering stage. 
Although the land had ceased to be arable between 
300 and 400 years before, the weeds of cultivation were 
abundantly represented, and Dr. Peters claims to have 
proved that the seeds of many field and pasture plants 
retain their vitality considerably more than half a cen- 
tury. 

The Flight of Birds. — Hawks, says Fleming, in his 
Philosophy of Zoology, probably fly at the rate of 150 
miles an hour, and an eider duck at 90 miles. Sir 
George Cay ley estimates that the common crow flies at 
nearly 25 miles an hour. Spallanzani found the rate 
of the swallow to be 92 miles an hour; while he 
conjectures the velocity of the swift to be nearly three 
times greater. A falcon that belonged to Henri IV, of 
France, escaped fron Fontainebleau, and in twenty- 
four hours afterward was found at (Malta, a distance 
of not less than 1,530 miles ; a velocity equal to nearly 
57 miles an hour, supposing the bird to have been un- 
ceasingly on the wins:. But, since such birds never fly 
by night, and allowing the day *o be at the longest, its 
flight was, perhaps, equal to 75 miles an hour. If we 
even restrict the migratory flight of birds to 50 miles 
an hour, how easily can they perform their most ex- 
tensive migrations. Fair winds may perhaps aid them 
at the rate of 30 or 40 miles an hour, or even help them 
attain three times greater rapidity. 



Two sections of the great Russian railway across 
Siberia are now in operation. The aggregate of the 
two is 761 miles. The total length of the road is to be 
4,000 miles. 
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Loss of a Spanish War Ship. 

The sad intelligence is announced of the foundering 
at sea of the splendid armored cruiser of the Spanish 
navy, the Reina Regente, with loss of some 420 officers 
and crew. On the 10th of March the ship sailed from 
Tangier for Cadiz, and sank, it is believed, the fol- 
lowing day during the prevalence of a great storm. 
The tips of her topmasts were found projecting from 
the water near Gibraltar and the Spanish coast. 

The Reina Regente was built and eugined by Messrs. 
James & George Thomson, of Clydebank, for the 
Spanish government. The following were her meas- 
urements : Length over all, 330 feet, and 307 feet be- 
tween perpendiculars; breadth, 50}£ feet; and her 
draught was 20 feet; displacement, 5,600 tons when 
fully equipped. 

There was a very minute subdivision in the hull of 
the ship, there being, in all, 156 water-tight compart- 
ments, 83 of which are between the armored deck and 
the one immediately above it, or between wind and 
water. Most of these compartments were used as coal 
bunkers, and appear to have been of no avail in pre- 
venting the fatal catastrophe. 

The Reina Regente was one of the ships which took 
part in the grand naval parade in New York harbor 
in 1893, when she attracted much attention from her 
graceful lines and formidable appearance. 

» I I » 

A COMBINATION ELECTRICAL METER. 
The meter shown in the illustration is adapted to 
measure and indicate with nicety the ohms, volts, am- 
peres, or watts, in measuring an electric current. Ithas 
been patented by Mr. Herschel C. Parker, of No. 21 Fort 
Greene Place, Brooklyn, N. Y. Supported on a suita- 
ble base is a permanent magnet, between the poles of 
which, on a common axis, turn coils wound respect- 
ively for high and low resistance, the coils as they 
turn moving a hand over a segmental graduation in- 
dicating ohms, volts, and amperes, and which maybe 
marked to indicate watts. The coils and magnets 
may, if desired, be differently arranged, 
but as shown the inner coil is wound for 
low resistance and the outer one for high 
resistance, both coils being secured to 
upper and lower axles on which are in- 
sulating collars with binding posts. Two 
of the binding'posts arejeonnected by light 
flexible wires with the low resistance coil, 
and by other wires with binding posts on 
the base, while two other binding posts on 
the axles are connected with the high re- 
sistance coil and with other binding posts 
on the base, the posts on the base being 
adapted for connection with the current 
wires to be measured. The coils turn 
against the tension of a light spring se- 
cured to the coils and to a bracket 
which supports a core centrally within 
the coils. The top axle carries the indi- 
cating hand, and the current may be 
brought to the coils, if desired, through 
the torsion spring. In use as an ohm 
meter the high resistance coil is joined in parallel with 
the resistance to be measured, and the low resistance 
coil is joined in series, the action then being propor- 
tional to the ratio of the potential difference to the 
current, or from Ohm's law, R=E-i-C. By giving the 
coils the proper resistance the deflection will be pro- 
portional to the ohms in the circuit, the ohms being 
indicated by the indicator hand on the segmental 
graduation. For use as an ammeter, the low resistance 
coil is employed, and for a volt meter the high resist- 
ance coil, and the coils are arranged parallel instead 
of at an angle to each other for use as a watt meter. 



Speed of Typewriters. 

The speed of typewriters is a vexed and much dis- 
cussed question. A few years ago manufacturers used 
to get up contests to test the speed of the various ma- 
chines. The competition grew very keen, and the num- 
ber of words written in a minute became so high (about 
150) that a record was established. Then as the unsuc- 
cessful machines were hurt more than the successful 
ones were benefited, the race was dropped, as the game 
was not worth the candle. As a matter of fact, the 
only thing settled by such contests was which concern 
could produce the most expert operator. The races 
were contests of skill among the operators, and had 
little, if anything, to do with the actual merit of the 
machines. Indeed, the only material difference be- 
tween the leading machines as regards speed is the size 
of the keyboard or number of keys operated. Some 
have more than seventy, or as many keys as there are 
characters, while others have less than forty, each key 
actuating several characters that are brought into 
alignment by shifting mechanism. Naturally, both 
systems have their adherents, but, owing to the ina- 
bility of either side to prove any superiority, it may 
fairly be concluded that no advantage exists. 

A truer test than the contests referred to is to set the 
several machines on a lathe, and construct a cylinder or 
barrel similar to that of a music box, which shall depress 
the several keys required to produce words and sen- 
tences, and in that way reach the actual limit to which 
each would respond by increasing the speed of rotations 
of the barrel. This has actually been done, and the re- 
sult was so far ahead of what is possible for human 
capacity to perform with the fingers, that there seems 
no doubt that even the poorest typewriter will respond 
far beyond the capabilities of any operator. 

Since every machine is capable of more rapidity than 
the human operator can get out of it, the next point to 
be considered is the speed an expert operator can keep 
up for a short space of time. As stated, the limit so 
far reached is in the neighborhood of 150 words a min- 



affected by it, and it is further evidenced by the ex- 
perts, who prefer blank keys, so as to avoid the blur- 
ring caused in rapid writing. 

It is interesting to note the number of strokes each 
minute that the hands are capable of, if depressed 
alternately. More than 700 strokes can be made in a 
minute, and more than 400 can be performed without 
undue exertion or effort. Now, taking five strokes to 
a word (which is about the average), that would mean 
80 words a minute comfortably, and after making due 
allowance for the time occupied in entering the paper 
and returning the paper carriage after each line, it 
would still be about double what is done ordinarily on 
a typewriter. The fault for the loss of speed appears 
to lie in either the method of operation or the key- 
board. If a keyboard could be constructed that could 
be readily memorized, the eyes would be relieved and the 
speed increased, especially in copying, when the eyes 
could be kept on the copy and would not have to keep 
shifting the eyes from the keys to the copy. Such a key- 
board would necessarily have to be compact, and with a 
very limited number of keys, but for that very reason 
there would be a gain in limiting the motion of the hands 
required to select the required key. If, furthermore, 
such a keyboard could allow an alternate action of the 
hands'without deviation, the speed would be increased 
without extra exertion. Then concerning the mistakes 
that occur from depressing the wrong key, and which 
are realized the instant they are made, but too late to 
avoid the wrong impression, they could be partially 
avoided if the printing did not occur till the next de- 
pression. That would mean that the machine would 
always be one letter behind. 

It may be that the t3'pewriting machine has reached 
its highest perfection, but in view of these facts it 
seems strange that there has been no radical improve- 
ment for fifteen years. — N. Y. Sun. 




The Rubles of Burma. 

At a recent meeting of the Royal Society a paper by 
Mr. C. Barrington Brown and Professor J. W. Judd, 
F. R.S., was read on "The Rubies of Burma and As- 
sociated Minerals : their Mode of Occurrence, Origin, 
and Metamorphoses." The ruby district of Upper 
Burma, it was stated, so far as explored, is about 26 
miles long and 12 broad, and lies at elevations varying 
from 4,000 feet to 5,500 feet above the sea level. The 
principal mining center in this district is Mogok, and 
the present workings for rubies extend over an area of 
45 square miles, old workings, however, being found 
over an area of 66 square miles. It is also probable 
that ruby-bearing limestones and the alluvial earths 
derived from them may be found in portions of the 
Shan states. It is in the lower clay beds of the river 
alluvia, and in similar deposits formed in gullies in the 
hill wash, that the rubies, spinels, and other gems of 
the district are found. Operations for the obtaining 
of rubies are carried on in Burma in four different 
ways. In the alluvia, square pits from 2 feet to 9 feet 
across, ingeniously timbered with bamboo, are sunk to 
the ruby earth, the drainage of the pits and the re- 
moval of material being effected by baskets attached 
to balance poles, both made of bamboo. In the hill 
wash long open trenches are carried from the sides of 
a gulley. Regular mines are opened in some places, 
while the limestones are at one or two points quarried. 



PARKER'S ELECTRICAL METER. 

ute, but it must be understood that this record was 
made by writing a sentence which had been long prac- 
ticed. The reason for picking out a particular sentence 
and practicing it is very simple. The use of letters 
whose keys are close together, and convenient for 
alternate action of the hands, greatly assists the speed, 
and the more a particular sentence is practiced, the 
more rapidly can it be typewritten. Take the very 
operator who has shown a speed of, say, 150 words, and 
get him to write a sentence composed of the same let- 
ters, but made up of different words, so that the letters 
are in a different order, and the speed will fall very 
materially. The loss may be, perhaps, one-third. It 
is possible for a comparative novice to practice a well 
selected sentence and in a short time reach about the 
same speed as the expert, but in the case of the novice 
the speed would fall tremendously on new matter. The 
strain on the eyes and mind increases with the speed, 
until a point is reached where it cannot be kept up for 
any length of time, and it is worthy of note that some 
operators have had the keys blank, without any 
characters marked, in order to relieve the strain on the 
eyes. 

In considering the speed of the average operator, 
considerable difficulty is experienced in arriving at any 
accurate conclusion, owing to the tendency of all ope- 
rators to put on extra steam when timed or watched. 
By far the greater part of the work done on typewrit- 
ers is copying, either from stenographic notes or other 
manuscript, and a fair average would be below forty 
words a minute. 

There is, of course, some time lost in reading from 
the copy, when no writing is done, and the practice of 
a good many operators of continually reading over 
what they have written to see that it is correct. The 
time required to correct mistakes has been figured as 
high as 15 per cent. Another reason for the tremen- 
dous fall in speed is probably the strain on the eyes, 
which are constantly dancing over the characters 
marked on the keys. ■ This strain should not be under- 
estimated, as the eyes of many operators have been 



Wood Pulp. 

More than 50 per cent of the saw mill owners to-day 
could make more money to sell their logs 
to be manufactured into wood pulp and 
paper than they can possibly expect to 
secure through sales of the same in the 
form of manufactured lumber. The 
wood pulp industry has far outstripped 
the manufactured lumber industry. 

One factor in the pulp and paper busi- 
ness is not always recognized by the own- 
ers of spruce forests. When a pulp mill 
grinds up a million feet of logs into paper 
product, and the same is sold to the great 
newspaper corporations and printed upon 
day after day, that paper practically goes 
out of existence. Few think of saving a 
newspaper. The individual newspaper 
reader throws his paper after reading 
into the waste basket or kindles a fire 
with it, or it becomes the property of the 
old junk dealer, and practically passes 
out of existence. On the other hand, the 
piece of lumber which is manufactured 
goes into a substantial building, which lasts for gene- 
rations. So that the great consumption of spruce for 
pulp and paper really amounts to so much raw mate- 
rial taken out of the market forever, and practically 
wasted so far as any subsequent use to which it may 
be applied is concerned. — Manuf. Gazette. 



Lights and Colors. 

It has often been observed that a bright scarlet uni- 
form will, in a good photographic dark room with 
ruby-glass windows, appear perfectly white. On this 
subject Herr H. W. Vogel made some interesting 
communications to the Physical Society of Berlin at a 
recent meeting. Experimenting with oil lamps pro. 
vided with pure red, green, and blue color screens, he 
found that when white light was rigidly excluded, all 
sense of color disappeared to the observers, and noth- 
ing but shades of black and white could be distinguish- 
ed on objects in the room. He further found that a 
scale of colors illuminated by red light showed the red 
pigments as white or gray, which abruptly turned into 
yellow, and not red, on adding blue light. Hence a 
color was perceived which was not contained in either 
of the sources. Red and yellow patches appeared of 
the same color, so that they could hardly be dis- 
tinguished. But the difference was at once brought 
out by adding green instead of blue light. How very 
much the kind of sensation experienced depends upon 
the intensity of illumination is easily seen in the case 
of the region of the spectrum near the G line of Fraun- 
hofer. This region appears violet when its luminosity 
is feeble, blue when it is stronger, and may even 
appear bluish-white with strong sunlight, so that the 
assertion often made that with normal eyes a definite 
color sensation corresponds to a definite wave length, 
cannot be upheld. Herr Vogel comes to the conclu- 
sion that our opinion as to the color of a pigment is 
guided by our preception of the absence of certain 
constituents. Thus a red substance is only recognized 
as such when light of other colors is admitted, and we 
perceive its inability to reflect these. 
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RECENTLY PATENTED INTENTIONS. 
Engineering. 

Stopping and Steering Boats.— 

Henry A. Sheldon, Arcadia, R. I. Wings which may 
be laterally projected from the boat at opposite points 
not far back from the bow are provided by this inventor, 
in connection with a novel operating mechanism, in 
which steam power is applied through curved cylinders, 
actuating a curved piston rod, to move either one or 
lM)th the wings to an outward positon, at right angles to 
the hull, or to an inner position in line with the side of 
the hull. The motor mechanism is controllable from the 
pilot house, and affords means for conveniently adjust- 
ing the wings as may be desired. 



over the basin of the hearth, a water jacket on the front 
of the boiler surrounding the blast pipe. 

Machine for Curling Hat Brims.— 

Joseph Ives, Newbnrg, N. Y. The machine has a wheel 
with concave flange, a small wheel or button with con- 
vex face being adapted to press the hat brim against 
the flanged wheel, while a shoe made concave in the di- 
rection of ite length has a concave groove in the edge. A 
gage is provided for guiding the hat, springs for pressing 
the button against the brim, a cam for withdrawing the 
button, and means for heating the shoe, flanged wheel 
and button. Ab the hat is passed between the revolving 
flanged wheel and button, under the application of heat, 
the btim is given the proper curvature, being received 
and prepared for curling by the shoe, and also pre- 
served in such curl as it leaves the wheel and button. 



Kail way Appliances* 

Car Fender. — William A. Morris, 

Brooklyn, N. Y. Under each platform is a frame with 
outwardly and downwardly extendingcurved guideways, 
to receive the side Imre of a fender covered with a suit- 
able netting, and having at its front end wheels or shoes 
adapted to travel on the track rail. The side bars have 
each a rail to prevent a person picked up from falling off 
the fender. Centrally on the inner end of the fender is 
an eye adapted to connect with a bolt sliding on the 
under side of the platform, the motorman or gripman, 
by simply pressing with his foot upon a stud, disengaging 
the bolt from the eye and permitting the fender to slide 
downward and forward, in position to readily pick up a 
human being. When the fender is not desired for 
use, it is moved upward on its guideways and held 
in withdrawn position under the platform by the engage- 
ment of the eye with the bolt. 

Switch Lock.— John W. Tew, Rome, 

Ga., and John D. Riggs, Selma, Ala. This is an auto- 
matic safety lock to prevent the interference of unau- 
thorized persons with a switch. It is an improvement on 
a formerly patented invention of the same inventors, 
and comprises a lock projection or bolt normally in posi- 
tion at the side of one of the movable switch sections, to 
lock such section and its mate from movement, tripping 
plates being so connected with the operating devices that 
the weight of a passing locomotive withdraws the bolt 
and permits the switch to be thrown by hand or in any 
other manner. The construction is simple, having no 
parts likely to get out of order, and this invention re- 
lates particularly to improvements in the devices for 
operating the bolt. 

Nut Lock.— David C. Wetsel, Carroll- 
ton, Pa. This is a device especially adapted for locking 
nuts on fish plate bolts of railroad tracks. The nut 
has a shoulder adapted to fit against a shouldered 
locking block with a radial wing at each side, a fish 
plate recessed on one side near the bolt receiving one of 
the wings. The improvement affords convenient means 
for quickly locking the nut on a bolt, permitting the 
nut also to be partly or entirely removed from the bolt. 

Car Bell Ringer.— Samuel A. White 

iiiid Augustus M. Glover, Savannah, Ga. This is an im- 
provement in bell-ringer attachments operated from the 
axle of a car. A hinged bar is arranged near projections 
revolving with the axle and connected with two springs 
of different tension acting in opposite directions, the 
springs being also connected with a rod beneath the car 
to which tension may be applied to overcome the stronger 
spring, allowing the weaker one to throw the bar into 
contact with the projections on the axle, thus working an 
alarm. The attachment includes a suitable operative 
connection with a foot piece on the car platform, by 
pressing upon which the alarm will be eounded, but will 
cease as soon as the foot pressure is removed. 

Mail Bag Hanger.— George M. Pat- 
terson, Gertrude, Ga. This improvement comprises a 
standard with an upper and a lower arm, the arms being 
provided with bag-retaining devices, each having a num- 
ber of hooks or cleats to which a mail bag may be at- 
tached, the devices being adapted for complete rotation 
and to be automatically placed in position for use by the 
movement imparted when the bag is removed. When 
the bag is caught by the gathering arm of the mail 
car it may be readily drawn from its support. 



Agricultural. 

Cutter for Harvesters, etc.— 

Frederick Friesz, Shenandoah, Iowa. According to this 
invention the cutters of reapers, harvesters, and similar 
machines are made in stellated form, to rotate indi- 
vidually upon their own axis, and collectively around a 
guide of predetermined construction, the cutters pre- 
senting themselves successively in position for cutting. 
They are designed to be operated by means of an endless 
chain belt with the least possible friction, the cutters 
clearing themselves from the grass or grain cut, pre- 
venting clogging. 

Hedge and Lawn Edger.— Myles Y. 

Warren, Philadelphia, Pa. This is a simple, inexpensive 
and light machine for trimming lawns and hedges by 
being pushed along the borders. Its wheel-supported 
frame has one straight side with blades at its front edge, 
the opposite side near the front being inclined toward 
the straight side, and the bottom of the frame extending 
outward beyond the inclined side and having at its front 
a scraper. On the shaft, on the inner face of the straight 
side of the frame, are radial arms which press the twigs, 
grass, etc., against the blades, in advance of which, near 
the ground, is a small circular cutter. 



Electrical. 

Signal System.— Webster Gillette, 

New York City, and Alexander S. Williams, Long Island 
City, N. Y. This improvement comprises a closed con- 
ductor connecting two stations, a battery arranged for 
cutting into the closed conductor for signaling, and a 
telephone support with switch contacts for completing 
the local and line circuits. The system may be used in 
connection with the existing wiring of hotels, factories, 
small telephone exchanges, 1 or with smaller wiring ar- 
ranged specially for use under this improved system. 
While the conductors are all closed, the circuits of the 
batteries are open, and the conductors are always in con- 
dition for sending and receiving signals and for use for 
telephonic communication. 

Ship's Log and Course Indicator.— 

John P. Rogers, Moncton, Canada. ThiB invention 
includes a log to be towed as usual, and printing and 
registering mechanism carried on the vessel to auto- 
matically record the distances, so printing the mileage 
figures that the deviation of the ship from a prescribed 
course will be indicated. Electrically operated means 
are provided for controlling the printing and registering 
mechanism, and affording a reliable circuit breaker in 
the log proper to make and break the circuits and set the 
controlling mechanism in operation. A wind-indicating 
device is connected with the apparatus to indicate lee- 
way in the same manner as the current indicator, the 
1 ifect of the wind on the log line being counteracted 
by the disk of the wind indicator and its electrical con- 
nections. 



securing the runners of wire fences from vertical move- 
ment. 

Cart.— Amasa L. Smith, Carnes, Iowa. 
The axle of this cart has an integral yoke-like body, and 
the running gear is bo constructed that it is adapted to 
receive a dumping body or a barrel-like receptacle, 
which may be quickly taken up from the ground by the 
manipulation of the running gear without being touched 
by the operator, and may also be gently dropped upon 
the ground. It is especially adapted for use as a slop 
cart. 

Horse Weight.— David B. Macona- 

chic, Toronto, Canada. This is a hollow weight block 
with bail-like handle, and in the block is a spring-con- 
trolled strap roller to which is attached a self -wrapping 
halter that may be extended from the weight as desired, 
automatically returning within the weight when the 
animal is detached from the halter and the weight is 
placed in the vehicle. 

Garment Hanger.— Edgar W. Hor- 
ner, ConnellBvillc, Pa. This is a device to support 
trousers with the waistband hanging downward, to re- 
move bagginess at the knee. The trousers may be 
clamped in the hanger without marking them at the 
point of contact, and the device is also adapted to serve 
as a support for a coat and vest, or other garments. 

Clothes Hanger.— John H. J. Ron- 

ner, New York City. This device consists of separable 
jaws with opposite clamping faces and a suspending 
hook extended between them, forming a simple and in- 
expensive means of holding an entire suit of men's 
clothes, while also adapted to support other garments. 
The clothes are so held as to prevent their becoming 
creased or losing I heir shape. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Mechanical. 

Forge. — Aaron Rice, Northport. Ala. 

The hearth of this forge has a water compartment under 
its basin, connected by pipes with the lower end of a 
boiler, the pipes being preferably one above another to 
establish a circulation. The boiler drives an engine 
which operates a blower with a blast pipe projecting 



miscellaneous. 

Recoil Operated Automatic Ord 

nance.— Alfred A. McKnight, Wilmington, Ohio. Ac- 
cording to this invention a frame in which the barrel is 
supported and movable has separated abutments, a lever 
pivoted to and movable with the barrel having an arm 
connected with and operating the breech block, while a 
second arm extends between and is operated by the 
separated abutments. The hammer is pivoted to and the 
trigger supported on the framing, the reciprocating 
barrel having portions by which to cock the hammer 
and pull the trigger. The several moving parts are de- 
signed to be operated, after the first firing, by the force 
of the recoil, or by springs acting in opposition thereto, 
the gun barrel being moved rearwardly, the hammer 
cocked, the breech block lowered, the cartridge thrown 
out and a new one inserted, the barrel moved forward, 
the breech block readjusted, and the hammer cocked and 
the gun fired. 

Sword Scabbard.— Henry O. Weller, 

Butte, Montana. This scabbard has an opening in one 
of its walls at the mouth, and the sword hilt has a lug 
shaped to enter and fill the opening. The construction 
of the scabbard is such that the sword may be guided 
therein more quickly and conveniently than in the or- 
dinary scabbard, a beveled recess in its upper end serving 
as a guide to direct the sword to the mouth of the 
scabbard. 

Voting Machine.— Prank H. Gilbert, 

Ridgefield, Washington. This machine provides a sheet 
or tape to be passed between punch bars with apertures 
corresponding to the candidates to be voted for, means 
for puncturing the sheet or tape, and a concealing slide, 
whereby neither the following voter nor the inspector 
may discover who was voted for. Its construction is de- 
signed to facilitate voting without mistake by an ignorant 
person, and when each vote is cast an alarm is sounded, 
when the official in charge may place the recording ma- 
terial in position to receive the next vote, means being 
also provided for making a duplicate record, one of the 
records to be removed from the machine without allow- 
ing access to the other record. 

Carbon Holder for Blank Books.— 

Lewis A. Lipman, New York City. The book, accord- 
ing to this invention, has at its back a thickened leaf of 
greater length than the other leaves, the leaf being folded 
in at the edge of the book, and thus constituting a'holdcr 
of great simplicity and cheapness for the carbon sheets, 
which may be readily removed as desired. 

Ink Well.— Joseph Morton, New York 

City. As an improved article of manufacture, this in- 
ventor has devised an ink well designed to prevent the 
ink from marring the beauty of the crystal effect of the 
well body. The body is of glass or crystal, and re- 
movably fitted in its central recess is an exteriorly 
polished cup-shaped ink well, of metal, adapted to re- 
flect the light and add greatly to the appearance of the 
entire ink well, the ink being invisible through the sides 
of the well body. 

Sash Balance. — Joseph H. Bane, 

Barre, Mass. According to this improvement a pinion 
loosely mounted on a spindle is adapted to engage a rack 
on a sash, there being a pawl and ratchet connection be- 
tween the pinion and spindle, and a brake engaging the 
spindle. The improvement may be applied to an old as 
well as a new window, and its action is not interfered 
with by warping of the window frame or sash, the 
window being raised and lowered as conveniently as if 
the old balance were employed. The locking device is 
at one side of the sash and roller bearings at the opposite 
side. 

Lock and Stat for Wire Fences.— 

Cyrus M. Sutcr, Ashton, 111. This improvement consists 
of a locking plate with longitudinal slots extending from 
the ends inwardly to within a short distance of the 
center of the plate, and forming two jaws at each end of 
the plate, which is to be used in connection with a link 
of wire adapted to extend across a runner, the wire hav- 
ing a loop at each end and being bent near its center. A 
simple and inexpensive method is thus afforded of 
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erected for Mr. Harry McCreary, at a cost of $4,350 
complete. Perspective elevation and floor plans. 
Architect and builder, Mr. E. M. Lockard, Indiana, 
Pa. 

6. Two perspective elevations and floor plans of a hand- 

some residence erected for Samuel S. McClure, at 
Armour Villa Park, Bronzvillc, N. Y. A good ex- 
ample of a square rigged house. Cost $8,000 
complete. Mr. Henry S. Rapelyea, architect, 
Mount Vernon, New York. 

7. A cottage at Glen Ridge, N. J. An attractive resi- 

dence in the Elizabethan style. Two perspective 
elevations and floor plans. 

8. A carriage house at Orange, N. J., recently erected 

for John Hammond Bradshaw, M.D. The design 
is treated in the modern Colonial style to corre- 
spond with the architecture of his residence. 
Ground plan and perspective elevation. Messrs. 
Rossiter & Wright, architects, New York. 

9. An elegant resdence at Flatbush, L. I., recentlyerect- 

ed at a cost of $11,000 complete. Two perspective 
elevations and floor plans. Architect, J. G. Rich- 
ardson, Esq.; builder, J. C. Sawkins, Esq., both 
of Flatbush, L. I. An attractive design. 

10. A house at Park Hill, N. Y., recently erected for 

Messrs. Loreni & Morrow, at a cost of $6,500 com- 
plete. Perspective elevation and floor plans. Mr. 
Edmund J. Maurer, architect. New York. 

11. Miscellaneous Contents : Moderne Innen- Decoration. 

—The evolution of an old building, with 4 views. — 
Wood stains.— Wood finish chemically and micro- 
scopically examined. — A tubular frame house— To 
destroy hothouse insects. — Venetian blinds, illus- 
trated.— An improved spring hinge, illustrated. 
— Cement mortar. — A blind architect Fro- 
zen water closets.— An electrical mail box, illus- 
trated The anchor fence post, illustrated.— 

Hardwood matching heads, illustrated Porcelite. 

—The Rider engines, illustrated The Security 

sash balance, illustrated.— Improved woodworking 
machinery, illustrated. 
The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Forty 
large quarto pages, equal to about two hundred ordinary 
book pages ; forming, practically, a large and splendid 
Magazine of Architkctirk. richly adorned with 
elegant plates in colors and with fine engravings, illus- 
trating the most interesting examples of Modern Archi- 
tectural Construction and allied subjects. 

The Fullness, Richness, Cneapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

861 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent tor examination should be distinctly 
marked or labeled. 



(6471) G. E. M. says : Please give a 

receipt for a paste for pasting the labels on tin cans. A. 
Make a paste by dissolving rye flour in a solution of 
caustic soda, dilute with water, stirring all the time. Add 
to this paste Venetian turpentine— a few drops for each 
% pound flour. Adheres firmly to all metals, tin foil, 
glass, etc. 

(6472) P. J. R. says: Kindly tell me 
how mushrooms are canned ? A . Choose freshly gath- 
ered mushrooms, white, full, and firm; cut away the 
gritty part near the stalk, and throw the mushiooms into 
a basin of cold water; wash them quickly and drain them 
on a cloth. Put in a stew pan the juice of a lemon, an 
equal quantity of water, and a pinch of salt. The above 
quantities are calculated for 2 pounds of mushrooms. 
Turn each mushroom, put them into the stew pan con* 
taining the lemon juice, and toss them to impregnate 
them with the liquid. Cover the stew pan, put it over a 
brisk fire, and boil the mushrooms for four minutes, 
tossing them occasionally; and pour the whole into a 
basin. When cold, put the mushrooms in quart tins, 
cover them entirely with the liquor in which they have 
been boiled, filling up the tins with cold water, pre* 
viously boiled if the liquor is insufficient. Solder on 
the covers and boil the tins in water for two hours. 

(6473) E. H. says : Can you give me the 

ingredients and proper mixture of Angostura bitters? 
A. Four ounces gentian root ; 10 ounces each calisaya 
bark, Canada snake root, Virginia snake root, licorice 
root, yellow bark, allspice, dandelion root, and Angos- 
tura] bark ; 6 ounces cardamom seeds ; 4 ounces each 
balsam of tolu, orangetis, Turkey rhubarb, and 
galanga; 1 pound] orange peel ; 1 pound alkanet root; 
1% ounce caraway seed ; 1% ounce cinnamon ; ^ ounce 
cloves ; 2 ounces each' nutmegs, coriander seed, catechu 
and wormwood; 1 ounce mace; V/% pound red ganders 
wood and 8 ounces turmeric. Pound these ingredients 
and steep them for fifteen days in 50 gallons proof spirit; 
before filtering, add 30 pounds honey. 

(6474) M. D. H. asks : 1. Can a No. 10 

steel wire can be used to run around an iron pulley, and 
what size pulley and groove ? A. Yes; pulley should be 
3 feet diameter with V groove rounded at bottom to fit 
the wire. 2. And also size of pulley that a % inch wire 
hoisting rope will wind around and be serviceable ? A. 
A 20 inch to 2 foot drum or pulley for the wire rope, ac- 
I cording to the flexibility of the rope. 

(6475) L. E. 1>. writes : 1. I have a stor- 
age cell of 8 volts and 40 ampere hours which I charge 
with 6 gravity Crowfoot cells (6 Xft) connected in series. 
They do not charge it more than one-third. When con- 
nected in multiple series, they do not charge it at all. 
Can you tell me where the trouble is ? A. You need for 
proper charging at least nine Crowfoot batteries in series, 
to obtain sufficient voltage. 2. Please give formula for 
calculating voltage and amperage of several cells of 
primary battery when the voltage and amperage of one 
cell is known. A. These calculations are made by Ohm's 
law. The amperage depends on the resistance of the 
entire circuit, the voltage on the number of cells in series. 
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See Sloane's " Arithmetic of Electricity," $1 by mail. 
3. Please tell me if it is proper to say amperage or am- 
page. I have heard the word pronounced both ways. A. 
Amperage. 

(6476) J. F. B. writes : Will you give 
me the approximate diameter of a windmill that will de- 
velop about one horse power with a twenty mile per 
hour breeze f Also whatwould be the increase in power 
with additional wind pressure, say of five and ten per 
cent f A. An 18 foot mill should be equal to 1 horse 
power. The increase of power will be as the square of 
the ratio of the velocity of the wind. Thus 10 per cent 

22 
to 20 m. is 22 miles, and — =1-1, the squareof which is 

30 
1-21, so that the 1 horse power mill will yield 1°21 horse 
power with a 22 mile wind. 

(6477) A. C. M. asks if two of the simple 

ebctric motors described in " Experimental Science " 
can be put on one shaft, and what horse power they 
would develop together at full capacity, also how many 
volts and amperes would the two motors require at full 
load, and whether each motor should be connected se- 
parately. A. You can connect as described, and get 
nearly two-tenths horse power at eight volts and eight or 
nine amperes. 

(6478) W. B. asks : What is the best 
way to produce the greatest amount of heat by electri- 
city » If possible, give several ways of producing heat 
by electricity, and state which is the best to create the 
greatest amount of heat. A. All methods of producing 
heat by electricity are based on the arc or on plain in- 
candescence of a conductor. For examples of the first 
we refer you to our Supplement, Nob. 904, 905, 901, 
986, 610, 840, 635; for the latter method, used on the large 
scale in electric welding, we refer you to our Supple- 
ment, Nos. 582, 682, 768, 892. 

(6479) D. J. F., Newfoundland, 

writes : 1. What is a ship's metacenter, and how is the 
same found f A. The metacenter of a vessel is-the 
point of intersection of the vertical line passing through 
the center of gravity of the vessel, when in its posi- 
tion of equilibrium, and a vertical line through the cen- 
ter of gravity of the water displaced when the body is 
careened or heeled over through any given angle, as of 
a vessel rolling in a sea. It is found by computing the 
center of gravity of the vessel as it floats when at rest, 
and the center of gravity of the mass of water displaced 
at any angle at which the vessel may be careened. 
The point of meeting of a vertical line from this 
last point at the angle of careening and the central 
line of the vessel is the metacenter. The height of 
this point above the center of gravity of the vessel 
is the measure of its stability. See Haswell's "En- 
gineer's Pocket Book" for examples, $4 by mail. 2. 
How is the contour of the keel of a ship found, when the 
same is not straight, as is very often the case in wooden 
vessels f Is it found from the keelson f If so, how f 
And provided the ship be laden, how is it found f A. 
Irregularities in keel alignment can be approximated 
by examination of the lines of the keelson. When irregu- 
larities are suspected, the keel blocks are made adjusta- 
ble to bring them to a bearing. With a loaded vessel the 
problem becomes complex and may require the service 
of a diver. 3. How is the dead rise, which governs the 
height of the bilge blocks which snpport a ship in dry 
dock, found ? A. The bilge blocks should be adjusta- 
ble in height and angle and also be movable to their 
proper bearing when the keel touches the keel blocks. 
The dead rise must also be found by examination inside 
or outside. 4. Is any treatise or book published giving 
directions for dry-docking ships f If so, please give the 
name, price, and where procurable f A. There is no 
work on dry-docking of ships. We have one copy of 
Stuart's " Naval Dry Docks of the United States," now 
out of print, price $6.00. 

(6480) G. D. asks : Could you tell me 

why a permanent magnet was used in a telephone f I 
thought it was to give tension to the diaphragm. A. It 
is far more sensitive than an unpolarized core. 

(6481) C. W. C. asks : 1. Is the large 

plunge battery, Fig. 394, in "Experimental Science," suf- 
ficient to run a one horse power motor f A. No. 2. Is 
the dynamo described in Supplement, No. 600, with 
proportions and directions given, suitable for a motor f 
And if so, could it be driven with above battery, and 
what power would it have f A. It makes a good motor 
and can be run with about three times this battery, and 
would give about >4 horse power for a short time only. 
The power would soon diminish. 3. How long would 
the battery run at full power on one charge r A. It 
would depend on the current taken from it It would 
decrease rapidly after the first half hour. 

(6482) H. K. M. asks: 1. How many 

hoise power will it take to equal 1 kilowatt, or what is 
the relation between 1 horse power and 1 kilowatt ? A. 
1 horse power is equal to 07459 kilowatts. 2. You give 
a receipt for cleaning clothes, in Scientific American, 
of March 16, page 166. Does it make any difference how 
this should be mixed f If so, which should be mixed 
first ? A. It makes little or no difference how the in- 
gredients are mixed. 3. In your columns you advertise 
the " Kombi." Is it a success f How long will one last, 
and what will be expense of having negatives finished f 
A. Address the advertisers. They will give you all the 
information desired. 

(6483) C. A. C. asks: 1. Which will 
work on the longest line (the line being metallic circuit) 
a Blake or a Hunning transmitter f A. We cannot un- 
dertake to pronounce upon the relative merits of the 
two transmitters. Both are good. The Hunning's trans- 
mitter is described in the Scientific American, vol. 64, 
No. 4. 2. What is the internal resistance of ordinary 
gravity batteries ? A. Two to four ohms. 3. Some of 
the Scientific Americans tell how to make stor- 
age batteries. A. See Scientific American, vol. 62, 
No. 10; vol. 65, No. 22; vol. 68, No. 9; vol. 69, No. 80; 
and our Supplement, Nob. 838, 845, and 997. 4. What 
is a two phase alternating dynamo f A. A dynamo of 
the simple alternating current type produces a single 
phase current. By special connections it may be made 
to give polyphase currents. In Walmsley's "Electric 
Current," $3 by mail, page 458 et seq. the production of 
polyphase currents is very well explained. A two phase 
dynamo gives a two phase current. 



(6484) A. L. asks : 1. How is it that a 

15 candle power incandescent lamp, as well as a 16 can- 
dle power lamp, can be bought, the first one needing only 
about 15 volts to make it give the proper light, and the 
second one will require some 50, 75, or 125 volts to make 
it give the proper light f See E. S. Greeley's Catalogue, 
N. Y. A. The low voltage lamps are of proportionally 
lower resistance; hence they pass more current, so that 
the watts per candle power are the same in all. The 
watts is the unit of rate of work— the volt is merely the 
unit of electric pressure. 2. How is the aluminum 
iodine battery made, what are the elements and charging 
fluid, and what is its lasting power and quality, both 
with regard to material as well as electricity? A. Car- 
bon and zinc are the electrodes; the excitant is a paste of 
aluminum chloride, zinc oxide, manganese dioxide and 
water; the depolarizer is iodine sulphide or a mixture of 
iodine and mercuric oxide. The battery proved unsatis- 
factory on the time test. The voltage was l'4to 165. 
An illustrated paper on the subject appeared in the 
Journal of the Franklin Institute for March and April, 
1893. 

(6485) E. A. Le S. asks : Where can I 

find the results of a complete analysis of common sea 
water f A. The following is of sea water from the British 
Channel: 

Water 963-745 

Sodium chloride 28-059 

Potassium chloride 0-766 

Magnesium chloride 3-666 

Magnesium bromide 0'029 

Magnesium sulphate 2-296 

Calcium sulphate 1-406 

Calcium carbonate 0-033 

—Schweitzer. 

(6486) P. C. S. asks : How can a Ley- 
den jar be disruptively discharged bo you can get a cur- 
rent vibrating with extreme rapidity f If a two quart 
jar were charged by a battery and then discharged as 
above, would the current be dangerous, or will it run one 
of Tesla'B coils f A. The ordinary discharge of a Leyden 
jar is of the character you describe, but as the entire 
duration of the discharge is very short, it cannot be used 
for a Tesla coil. 

(6487) J. M. B. says : Will you have 
the kindness to give a receipt for making camphor ice? 
Also do you publish a book on manufacturing per- 
fumery and cosmetics f A. 1. Oil of sweet almonds, 2 
ounces ; spermaceti, 4 ounces ; white wax, 2 ounces ; 
camphor J4 ounce ; melt them over a water bath, run in 
moulds of proper size and form. 2. Expressed oil of 
almonds and rose water, each 1 pound. White wax and 
spermaceti, each, 1 ounce. Camphor, 2 ounces. Oil of 
rosemary, 1 drachm. Melt together. Glycerine may be 
substituted in part for the oil and rose water. From our 
" Cyclopedia of Receipts, Notes and Queries," price $5, 
which contains several hundred formulas for cosmetics, 
perfumery, toilet preparations, etc. 

(6488) C. H. asks : How many B. T. U. 

(or heat units) are there in one gallon of alcohol as com- 
pared to one gallon of coal oil f A. For a pound of alco- 
hol the thermal units are 12,929; for a pound of petro- 
leum, 27,531. You- may take refined coal- oil as of about 
twice the heating power of alcohol. 

(6489) A. C. asks : 1. Of what number 
of wire and what size must I make an induction coil to 
lift one-third of a pound, and how much battery will be 
required to operate six of them at once ? A. The size 
depends on the current you propose using. A core of 
one-quarter inch area must be charged with about 9,000 
lines of force per square inch of section to have the de- 
sired traction, requiring perhaps twenty or thirty ampere 
turns. The question of leakage so complicates solenoid 
and straight bar calculations as to affect considerably 
their reliability. The ampere turns can be given by low 
potential batteries with low resistance coils or vice versa. 
2. How large and at what distance apart shall I make 
holes in a tube 9-16 inch in diameter to make notes of a 
diatonic scale, the same to be made like a small boy's 
cane whistler A. Arrange them on the principle that the 
undulations of the note vary with I he length of the pipe 
as determined by the position of the holes. For narrow 

1 
(1:12) stopped pipes the formula is L=(2p+1)— and for 

4 

Pi 

open pipes L=— ; in which L— length of pipe, i— length 

2 
of wave to be produced, p=any whole number. By taking 
p— 1 you will get the length for the fundamental, and the 
other valnes of p will give the harmonics ; 1 is obtained 
1120 

by the formula 1= in which n= the number of vi- 

n 

brations per second, which you can take from any table 
of the diatonic scale. Thus 1 is expressed in feet or a 
fraction of a foot. When the ratio of diameter: length 
: : 1:12 ceases to exist or to be exceeded, an arbitrary 
formula must be used. Consult Ganot's " Physics." 



INDEX OF INVENTIONS 

For which Letters Patent of tbe 
United Slate* were Granted 

April 2, 1895, 

AND EACH BEARING THAT DATE. 

[See note at end or list about copies of these patents. 1 



Advertising and vending machine, F. M. Archer.. 

Advertising device, P. 0. Talraan 

Air forcing device, G. W. Lord 

Amalgamator, N. L. Raber 

Automatic coupling, J. Emerson 

Baling press, P. C. southwick 

Banjo. O. H. Olesen 

Battery. See Electric battery. 

Bedstead. P. F. Murphy 



Query No. 6406. — In your answer to 

R. K. B., February 23, 1895, No. 6406, 1 am inclined to 
think his trouble does not lie with dirty contacts, but 
with an improper adjustment. I have frequently met 
with the same trouble, and bell would ring when several 
pushes were given successively. The successive pushes 
I believe give an accumulative series of vibrations to 
the bell hammer, and if synchronized properly will finally 
set the bell ringing. In such cases I generally investi- 
gate the adjustment screw and find it a little too far 
from the contact on the spring of the vibrating armature. 
— Thos. D. Gillespie, Pittsburg. 



TO INVENTORS. 

An experience of nearlyfif ty years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess no- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating tbe securing of patents, either at borne or 
abroad, are invited to write to this office for prices, 
which are low. In accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



Bicycle. W. C. NlchoL 

Bicycle pedal toe clip, F. K. 

Bicycle support, portable, R. C. Kruschke 

Billiard cue, N. Bosmann 

Binder for pamphlets, magazines, etc., temporary, 

Boeing & Stork 

Binder, temporary, G. Bonnell 

Blind catch, window, J. D. Johnston 

Block signal, electric, N. O. Goldsmith 

Block signal, electrl c F. P. Snow 

Block signal, electric double semaphore, N. O. 

Goldsmith 

Bl ower,aerew pressure, P. Erb 

BoUer.P. & J. J. Meeban 

Boiler case, heating, D. F. Morgan 

Boiler furnace Mambourg &Houze 

Boilers, low water signal for steam, L. Fritz 

Book lock, E. E. Rogers 

Book, memorandum, T. McDowell 

Bottle filling machine, W. E. Gallagher 

Bottle band protector, J . Hageboeck, Jr 

Bottle stopper and mount, VV. Pearce 

Box. See File box. Miter box. Novelty box. 

Train order box. 
Brace. See Rail brace. 
Brake. See Wagon brake. 

Bridge, truss, C. M. Avery 

Buggy top raising and lowering apparatus, F. H. 

Farnbam 

Burial caskets, making composition, H. A. Gar- 

vey 

Burial derrick. R. K. Richmond 

Burner. See Hydrocarbon burner. 

Button, cuff, R. II. Lewis 

Button, separable. W. E. Martin 

Calipers, micrometer, M. Wilcox 

Camera. See Magazine camera. 
Can. See Sheet metal can. 
Can or vessel for containing oil. etc., and pro- 
tective covering for same, A. L. Baron 

Car brass, H. F. Schroder. Jr 

Car controll era. switch for street, G. Valley 

Car coupling, C. P. Callaway 

Car coupling, R. J. Edwards 

Car coupling. Glass & Cowan 

Car coupling, Kline & Gallager 

Car coupling, H, L. Renne 

Car coupling. L. S. Strepey 

Car fender, O. Cuillson 

Car fender, C. P. Stlmpson 

Car fender, C. B. Stuart 

Car fender, W . B . Thomas 

Car ventilator. M. D. Mugan 

Cars, safeguard for cable or electric, G. Rlsch- 

muller 

Cars, system of electrical propulsion for railway, 

L. Dion 

Cars, trolley support for electric railway, E. B. 

W. Reichel 

Carbon dioxide, process of and apparatus for ex- 
pelling, A. Mueller 

Carousel and panoramic apparatus, J. Darling 

Carriage curtain hanging device, 8. M. Fry 

Cart, road, A . Brohmann 

Cartridge belt, W. C. Brown 

Cartridge loading machine, L. B.Crosby 

Case. SeeSbowcase. 

Chain, sprocket, C. E. Fanning 

Chair. See Dental chair. 

Cbeckreln, E. E. Brown 

Cbeckreln bolder, F. A. Le Count 

Cider, compound for making, P. Nickols 

Cigar stamping apparatus, C. T. Stetson 

Cigarette machine, H. Jerstrum 

Clamp. See Drill clamp. 

Clasp for armlets, bands, etc.. L. Neuberger 

Cleat for electric wiring, self-locking, F. O. 

Creager 

Clock winding mechanism, electric, Ethridge & 

Eastman 

Cloth napping machine, C. Wood 

Cloth pressing machine. D. Gessner 

Clothes reel. T. J. Sullivan 

Cob stacker, J. Q. Adams 

Collar, horse, W.H. Lankford 

Combination lock, G.W.Hill 

Composition of matter, J. A. Freeze 

Compound engine, C. J. MelUn 536,610, 

Compound engine, B. J. Woolf 

Conductors, terminal attachment for flexible, W. 

L. Richards 

Converter bottom, M. L. Williams 

Conveying apparatus, J. C. Martin 

Conveying apparatus, overhead. W. G. Berg 

Cooking fried cakes, implement for, C. E. Dunlap 
Cotton in form of sliver, machine for preparing 

loose. W. H. Goldsmith 

Couch, E. E. Peck 

Coupling. See Automatic coupling. Car coupling. 

Hose coupling. 

Cover fastener, G. R. Rogers 

Cover or stopper for milk cans, etc., G. M. Weeks. 

Crate, poultry .Hunslnger & Ensminger 

Cultivator, J. II. Hoober 

Curling iron. G. M. Pitner 

Curtain pole, R. A. Austin 

Curtain roller, J. W. Morpeth 

Cutter bar, D. D. Dorney 

Cycles, means for securing cranks and sprocket 

wheels to pedal shafts of, R. F. Hall 

Dental chair, W.B. Mann 

Depurator, J.T.Smith 

Detergent compound. H. B. Fuller 

Digger. See Potato digger. 

Dish cleaner, J. H. Nolen, Jr 

Ditching machine, tile, W. Hubertz 

Dock, balanced floating, J . J. Cousins 

Door hanger, B. Ersklne 

Dough dividing machine, F. A. Hetherington 

Dredging apparatus, C. Meer 

Drier, F.G. wiselogel 

Drill clamp, J . F . Forsyth 

Dye, black, R. Kirchhoff 

Dye, blue, R. Hlrsch 

Dye, blue, R. Kirchhoff 

Dye, blue black, R. Kirchhoff 

Dynamo driven from axles of railway cars, W. 

Blddle 

Edge burnisher, A. S. Vose 

Electric.battery, H. W. Ltbbey 

EUjctrurcontroller, G. Valley 

Electric controllers, contact finger for, S. Harris.. 
Electric generator and current director, com- 
bined dynamo, J. F. McEiroy 

Electric machine, dynamo, J. F. McEiroy 

Electric machines and motors, brush holder for 

dynamo, G. Valley 

Electric mercurial switch or contact maker, H. 

Lemp 

Electrical transformer. M . Dlckerson 

Electrolysis, H. Blumenberg, Jr 

Elevator safety device, J. Cooper 

Elevators, electrical controlling system for, C. O. 

Mailloux 

Engine. See Compound engine. Steam engine. 
Engine reversing gear, steam, J. L. Seyfang. 

536,897, 

Envelope.'G. Southard 

Envelopes, etc., apparatus for dispensing, F. E. 

Housh 

Excavator bank spud, A. W. Robinson 

Exhaust muffler. C. Loper 

Fastening. F. A. Decker 

Feedwater beater, J. E. Scblieper 

Fence post. R. Pryor 

Fence stay, wire, P. Frantz 

Fence stay, wire, Jones & Greene 

Fence weaving machine, wire, J. W. Berry 

Fence, wire, Jones & Greene 

Fence wire coupling device, C. Schulze 

Fender. See Car fender. 

Fender or life-guard, H. Henthorne 

Mlebox, J. M. Webster 

Filter, J. G.Sutton 

Firearm, magazine, M. c. Lisle 

Fire escape, C. F. Fitz Gerald 

Fire escape, J. L. Gregory 

Flashlight apparatus, G. T. Shtras 

Flower package, H. Bailey 

Fluid meter, P. G. Van Wie 



536,713 
536,709 
536,932 
536,893 
536.861 
536.765 
636,619 

536,614 
536,617 
536.723 



536,798 
536,913 
536,834 
636,872 
536,761 

636,871 
536,925 
536,755 
536,733 
536,881 



536,659 
536,646 



536,700 



536,864 
536.719 



536,961 
536,676 



536,917 
636,762 
536,795 
536.717 
536,860 
536.619 
536.931 
536,891 
536,111 
536,852 
536,108 



536.665 
536.885 

536,704 

536,855 

536.967 

536,612 
636,853 



536,776 
536,598 
536,685 



536,597 
536,635 
536,888 
536,843 
536,630 

536,965 

536,684 

636,936 
636.679 
536.686 
536.971 



536,831 
536,987 
536341 
536,796 

536.655 
636,904 
536,731 
536,910 
536,986 

536,620 
636,701 



536,903 
536,951 
536,929 
536,839 
536,747 
536,933 
536,924 

536,691 
536.814 
536,707 



536,727 
536,683 
536,613 
536330 
536,756 
536,677 
536,867 
636,878 



536,879 



536,748 
536,671 



536,791 



536,816 



536,973 
536,811 



536,848 
536,605 



536,898 
536,821 

536,627 
536,668 
536,753 
536,607 



536,937 
536,784 
536.956 
536,595 
636.955 



536,806 
536.673 
536,912 
536,960 
536,866 
536.927 
536,790 
536.908 



Flushing drain pipes o f sinks, washbasins, etc.. 

connection for, F. B. Vinter 536,769, 536,770 

Fork.J. Eros 536362 

Furnace. See Boiler furnace. 

Furnace, C. R. Meres 536,837 

Furnace, W. W. Walnright 636,902 

Garment supporter. G. N. Buck 536,599 

Gas and air mixer, A. L. Aveiy 536,945 

Gas, apparatus for manufacture of oil and water, 

Christlani* Griffiths 536,681 

Gas machine, hydrogen, H. W. & H. W. Neal 536.758 

Gas pressure governing apparatus. W. W. Laing.. 636,728 

Gas regulator, Hughes A Smith 636,(53 

Gate. See Railway gate. 

Gate spring, J. J. Larimer 536,881 

Generator. See Electric generator. 

Gig mill, C. Wood 536.678 

Glue and making same, J. A. Just 636,633 

Grain binder. M. Kane 536,991 

Grain binder knot tying mechanism, M. A. Kel- 

ler 536.698 

Grain drying apparatus. W. Grlesser 536,785 

Grill fret work, extension. E. T . A . Akass 536,593 

Guitar, J. G.Bates 536,816 

Guns, apparatus for filling cartridge feed belts 

for machine, F. E. D.Adandetal 536,591 

Guns, ejector mechanism for breakdown, D. M. 

& C. F. Lefever 536,636 

Hair straightener, A. Harris 536.802 

Hame hook, F. P. White 536,944 

Hammer, drop, J. L. Peck 536,819 

Hammock supporting frame, W. L. Parmelee 536,650 

Handle. See Saw handle. 

Handle for fire Irons and Implements, C. L. Day- 
ton 536,800 

Harvester binder, J. A. McMaster 536,788 

Heat supply ing apparatus. S. Turner 536,667 

Heater. See Feedwater heater. 

Heaters with hot water, apparatus for supplying 

railway storage, J. F. McEiroy 536.838 

Heating apparatus, W. E. Gallagher 536.719 

Hoisting apparatus, N.Newman 536,789 

Hook. See Hame book. Lacing book. 

Hop picking machine, J. A. Whitney 536,675 

Horse driver and governor, H. A. & C. S. Arnold. 536.714 

Horse leg protector, A. D. Headley 536,625 

Hose coupling, A. L. Bailey 536,774 

Hose coupling, J. F. McEiroy 536,962 

Hurl stemming and sorting machine, N. H. Til- 
den 536.972 

Hydrant, wall. J. Gaghan 536.801 

Hydrocarbon burner, L. T. Cornell 536,779 

Incubator, F. Frey 536,617 

Ingot pusher, Forter & Hemphill 

Injector. J. Desmond.- 

Insect powder blower, S. Meren _ 

Insecticide distributer, P. W. Berrldge 536,911 

Instrument of penetrating darkness, baze, or 

fog, C A. Potter 536,759 

Insulation of electric conductors, means for tbe, 

L.Dion 536,857 

Insulator pins, machine for making, G. R. Butler. 536,827 
Iron. See Curling iron. 

Ironing machine. A. Kreuter 536,958 

Irrigating dam, H. c. Magarrell 536,883 

Jack, H. W. Armstrong 536,594 

Jar. See Preserving jar. 

Jar holder, J. Y. Kline 536,751 

Knitting machine, automatic circular, E. J. 

Franck 536,616 

Knitting machine, circular rib, E . Tiffany. .536.743. 536.714 

Knob lock, W. Tucker 536,666 

Lacing hook and fastening, H.J.Stevens 536,740 

Lamp globe sbade, incandescent, L . Dion 536,856 

Lamp, Bignal, O. S. Conklin 536,603 

Lamp socket. Incandescent, F. H. Soden 536,792 

Last block fastener, C. Calton 536.799 

Lasting machine nipper jaw, J. Dalpe 536.780 

Lathe, screw cutting, E . Flather 536,615 

Lathe tool post. S.L. Worsley 536,815 

I-athlng, metallic, G. Hayes 536,624 

Leather, treating, R. Owens 536,966 

Lock. See Book lock. Combination lock. Knob 
lock. Railway switch lock. Seal lock. 

Lock.B. Klein 536,957 

Locomotiv e, F. A. Haughtou 536,622. 536.623 

Locomotive ash pan bottom, W.J. Norton 536,648 

Log carrier, A. W. Tlsdale . 536,745 

Loom, W. F. Draper 536,948 

Loom reed, W. Orr 536,699 

Loom warp stop motion, C. F. Roper 536,968, 536,969 

Lubricator, I . F. Zimmerman 536.824 

Magazine camera, W. D.Robinson 536,820 

Mailing machine, Vanderllp & McAfee 536,710 

Manhole cover, T. P. Greger 536,621 

Manure spreader, H. Watklns 536.712 

Match safe. J. tToyle 536,983 

Measuring device, D. E. Brentlinger 536,716 

Measuring liquids, Crawford & Wylie 536,603 

Metal working tool for turning axles, J. A. Don- 
aldson 536,609 

Meter. See Fluid meter. 

Micrometer, a J. Ebert 536,859 

Mil). See Gig mill. 

Mining machine, Boland&Frltz 536.912 

Miter box, M. Nicholls 536,936 

Moulding, finishing, L. R . HarBba 536,804 

Motor. See Water motor. 

Mowing machine cutter bar. G. A . Hall 536.695 

Muscle tester. H.W. Wilson £36,771 

Music box damping mechanism, A. C . Jaccard 536,808 

Musical instrument, multiplex stringed, W. D. 

Kyle .-. 536,634 

Nipple cutting machine, W. Murchey 536,815 

Novelty box, C. L. Ruebs 536,761 

Nozzles, mechanism for operating exhaust, E. W. 

Harris 536,874 

Nut lock, T.J. Byrns 536.777 

Nut lock, R. E. McConley 536,931 

Nut lock, H. V. Padfleld 536.817 

Nut lock, J. R. Perfater 536,892 

Nut lock.G. Vyne 536.711 

Nut roasting apparatus, J.C. F. Atsatt 536,773 

Oilstone holder, F. Ratcllff 536,760 

Organ coupling mechanism, electric, E. S. Votey. 536,974 
Organs, electrically controlled magnet and valve 

for pipe, Votey & Wood 536,975 

Organs, electro magnet for pipe, E. S. Votey 

- etal 536,977 

Organs, electropneumatic stop action for pipe, E. 

S. Votey etal ...... 636,978 

Organs, tubular pneumatically operated valve for 

pipe. Votey & Wood 

Ovens, automatic gas or light regulating attach- 
ment for bake, A. Stephan 536,662 

Packing machine, CO. Allee 536.772 

Packing, steam, A. W. Chesterton 536,819 

Padlock. W. F. Troast 536,841 

Panoramic cabinet, A . A . Aguero 536,592 

Pelt plucking machine. J. W. Sutton 536,742 

Pencils, etc.. rubber tip and point protector for 

lead. F. Mclntyre 536,935 

Picture frames, hanger for giving inclination to 

suspended, W. Griffin 536,829 

Plane, J . A . Traut 536,746 

Plow.riding reversible. R.C. Fay 536,949 

Pole, adjustable vehicle. Parr & Weber 536,818 

Polishing machine, A . Johnston 536,631 

Post. See Fence post. 

Potato digger, H. Cook 536,850 

Potato digger, I. 8. Horner 536,833 

Precious metals from solutions, receptacle for 

recovering, Wiswall 4 Frank 536,981 

Preserving jar, I. R. Gilbert 536,869 

Preserving jar, food. R. A.Gilchrist 536,870 

Press. See Baling press. 

Printing from stencils, apparatus employed in, 

D.Gestetner 536,720 

Prisoners from escaping, device for preventing, 

J. R. Wherry 536,979 

Puller. See Stump puller. 

Pump, self-measuring oil, J. H. Welch 536,674 

Pumplnt apparatus, F. M. Her 536307 

Radiator, W. P. & R. P. Thompson 536,768 

Rail brace, E. C. Carter 536,916 

Railway, cable, C. I. Earll 536,611 

Railway, conduit electric, Hughes & Adams 536,952 

Railway gate, W. D. Carpenter 536,601 

Railway supply system, electric, J. M.Byron 536,915 

Railway switch, J. Hartman 536,786 

Railway switch interlocking mechanism, J. J. 

Turner 536,669 

Railway switch lock, J. J. Turner 536,670 

Railway switch, three-way, J. D.Bailey 536,715 

Railway switch work, A. J . Moxbam 536,734, 536,735 

Railways, closed conduit system for electric. 

Cbaplin&Dion 536,918 

Railways having sectional conductors, safety 

device for electric, L. Dion 536,923 

Railways, supply system for electric, A. C. Cre- 

hore 636,828 

Raisin seeder, F. H. Chase 536.778 

Recording distances, gradients, and angles, appa- 
ratus for D. Aramburn 536,906 

Reed board, J. Peloubet 536,70-2 

Reel. See Clothes reel. 

Refrigerator car, J. M. Gilstrap 536,721 

Retorts, cleaning, H. Kaemmerling 536,877 

Revolver ejector, A. Fyrberg 536,618 

Rubber wheel, split, W. V.Hlrsh 536.696 

Saddle, harness, H. Schmitz 536,739 

Sash fastener, O. G. fates, Jr 536,602 

Sash frame and ventilating sash, W. H. Gartz. ... 536.692 

Sash bolder. W. Linden 536,729 

Saw cage device, B. Potter 536.651 

Saw handle, J. Tors 536,822 

Saw, scroll, J. L. Wilson 536,980 
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Sawing lumber, machine for edge, H. A. Holt 

Seal lock, P. H. Conger 

Seat. See Spring seat. 

Semaphore, B. b, Culp 

Sewing looped faorics. trimmer and ravelerfor 

machines for, H. C. Rigbtmire 

Sewinff machine, M. H. Pearson 

Sewing machine for attaching loops to fabrics, L. 

L. Barber 

Sewing machine threading device, J. Bigelow 

Shad? roller bracket, C. W. Raker 

Sharpener, lawn mower, P.T. Hendrick 

Sheet metal can, F. N. Russell 

Shocking machine, A. & W. \V. Hege 

Shoe protector. T. W. Mabee 

Show case, H. Smeal 

Sieve cut-off, D. J. Davidson 

Sifting apparatus, E. R. Draver 

Signal. See Block signal. 

Sizing textile fabrics, machine for, W. Bailey 

Slat weaving machine, A. R. Tiffany 

Slips, tickets, or sheets of paper, device for hold- 
ing and distributing, Loewenbach & Fisher.... 

Snow sweeper, h\ Lucas 

Soaps, making resin, J. O. Klimsch 

Socket wrench, reversible. E. E Masters 

Sole channeling machine, J. H .Poole 

Spool or bobbin, W. C. Stevenson 

Spout, sap, G. J. Record 

Spraying potato vines, apparatus for, T. J. Banks 
Spring. See Gate spring. 

Spring seat, G. B. Howard 

Sprinkler. See Street sprinkler. Water sprink- 
ler. 

Sprocket wheel, Macphail & Wilcox 

Steam engine, compound, C. J. Mellin 

Stone engraving machine, Best & Fulton 

Stopper. See Bottle stopper. 

Stoveboard, L. Lebknecber 

Stove, lamp, W. Fisch 

Stove, lamp, W. R. Mvers 

Straw stacker, W. A. Hinkle 

Straw stacker, J. C. McCollough -. 

Straw stacker, pneumatic. F. Stanley 

Street sprinkler, A. Cameron 

Street sweeper. J. A. Smith 

Stump puller, E. W. Jones 

Switchboard, electrical, F. W.Jones 

Switch interlocking mechanism, J.J. Turner 

Switch stand, C. Partington 

Switch working mechanism, E. J. Ill 

Telephone, b\ H. Brown 

Telephone, J. Serdinko 

Telephone exchange system and apparatus, 

Hayes & Spencer 

Telephone system, F. R. Colvin 

Telephoning apparatus, W. B. Robeson 

Thrashing machine, bean, F. A. Prior 

Tile casing for windows, doors, etc., E. G. Durant 

Tire, wheel. A- A.&H.C. Kupfer 

Track struct. , E. Samuel it ) 

Train ord'"' box, W. A. Tucker 

Transplai x. F. Richards 

Tree measurer, marker, and register, fruit, 

McNary & Dear 

Trie protector, C. W. Anderson 

Trousers protector, C. W. Jacobs 

Trousers waistband, C. Spahn 

Truck, C, Hvass 

Truck for cars, antifriction, J. P. Harper 

Truck frame. E. S. Bennett 

Truss, C. Cluthe 

Tug, shaft. W. H. Davis 

Typewriter cabinet, H. Seller 

Typewriter cabinet, H. Trost 

Typewriting machine attachment, C. Spiro 

Umbrella and fan. M. Stocklmeier 

Valve, G. P. Davis 

Valve, safety. R. G ould 

Vending machine. O. H. Woodflll 

Veneer work, E. O. Roenigk 

Ventilator. See Car ventilator. 

Viol in, piano, H. F. Muller 

Vise, C. Ernst 

Wagon brake. H.J. Johnson 

Wagon brake lever, T. G.Mandt 

Wagon, dumping, Z. Fetters 

Wagon, dumping, H. Niemeyer 

Washing machine, A. Harris 

Washing machine. T. C. Murphy 

Wash inir piece goods, apparatus for, A. Hinze — 

Water closet flush tank, Crawford & Voung 

Water from channels, etc., device for stopping 
an.1 turning, C. H. Hussey 

Watev lifing apparatus, J. B. G. Donato 

Water motor, B. F. Rath bun 

Water motor, R. C. Shepherd 

Water sprinnler, J. Rawle 

Weatherstrip, P. W.Cassil 

Weather strip, Cole & Men In 

Welding machine, pressure, B. W. Hoyt 

Wheel. See Rubber wheel. Sprocket wheel. 

Whip socket, J. S. Kiehl 

Whip socket, V. C. Roberts 

Winding machine, cop, S. W. Ward well, Jr 

Windmill regulator, automatic, T. L. Regester.... 

Wire bundling machine, Hayes & Jernberg 

W Ire rod reel, E. J ones 

Wire stretching device, C. Schulze 

Wire winding and distributing machine, G. A. 
Feder 

Wrapper, J. Conley 

Wrapper, bundle. Young & Boyer 

Wrench. See Socket wrench. 

Wrench, W. W. Hutchingson 

Wrench, J. G. Lowe 

Wrench, A. Warner 

Wrist testing machine, coin-controlled. A. W. 
Pearson 



536,682 
536.984 



536,656 
536,891 



536,916 

536,847 



536,950 
536.970 
536,805 
536,812 
536,791 
536,985 
536,781 

536,907 
536,899 

536,690 
536,637 
536,930 
536,754 
536,737 
536,663 
536,840 
536.909 

536,725 



536,813 
536,639 
536,826 

536.810 
536,614 
536,757 
536,951 
536.645 
536.793 
536,600 
536,941 
536,876 
536,809 
536,668 
536.890 
536.875 
536.914 
536,763 

536,787 
536,920 
536,705 
536,652 
536,610 
536,752 
11,483 
536,901 
536,895 

536.964 
536,982 
536.697 
536.661 
536,629 
536,873 
536.775 
536,718 
536.921 
536,706 
536.900 
536,766 
536.767 
536.854 
536,693 
536.905 
536,841 

536,866 
536,612 
536,750 
536,638 
536,865 
536,887 
536.7^2 
536,643 
536,724 
536,851 

536,687 
536,858 
536,654 
536,842 
536,738 
536,917 
536.919 
536,726 

536,688 

536.657 

536.672 

536,703 

536,990 

536,632 1 

536,939 

536,782 
536,604 
536,797 

536,628 
536,882 
536,943 
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DESIGNS. 

Badge, J. D. Patterson 24,162 

Bicycle foot rest, B. M. Farley 24,177 

bracket, A. Liebbauser 24,174 

Carpet, G. R. Cooper 24,167 

Chain, watch, F. G. Fletcher 24.161 

Cuspidor, Atkinson & Miller 24.163 

Dish, covered, C. E. Haviland 24,168to 24.172 

Finger ring, L. J. Heintz 24.160 

Hoop lock cutter base, I . L. Penney 24,176 

Knife. tJ. F.Smith 24,163 

Pattern for woven fabric. J. Lyall .24,164 to 24,166 

Scraper, culinary. G. Hoffmann 24,178 

Telephone support, D. J. Hauss 24,175 



TRADE MARKS. 

Antipyretics, F. Von Heyden Nachfolger 

Bicycles having pneumatic tires, safety, A. & J. 
M. Anderson 

Corks, R. W. McCready Cork Company 

Creosote capsules, A. C. Liepe 

Disinfectants, germicide, w. F. M. McCarty 

Dress shields, Middlesex Rubber Works Company 

Figs and raisins, Seggermann Brothers 

Food, infants'. F. R. Schmucker 

Glorias, silk and cotton, and wool dress goods, silk 
warp, R. C. Perkins 

Goods, certain named dress, Leigh Mills Company 

Goods, silk and silk and wool dress, B. & B. Levf- 
son 

Hair dye, W. W. Scheffler 

Hats, men's derby, Crofut & White 

Hominy, oatmeal, and samn and bluing, salt, and 
spices, Wilkinson, Gaddis & Company 

House furnishings, certain named, J. P. McHugh. 

Liniment, H. J. Hackett & Company 

Matches, Continental Match Company 

Meat, preserved. G. Amsinck & Company 

Medicine, herb. B. H. Westfall 

Meters for measuring water, gas. electricity, or 
other fluids, B uffalo Meter Company 

Perfumery and perfumed soap, J. L. Grossmitb, 

26,329, 

Pharmaceutical products for the treatment of 
cholera, diarrhea, and other diseases of the in- 
testines, F. Von Heyden Nachfolger 

Pills. Giant Oxie Company 26,335, 

Rice, olives, olive oil, peas, and mushrooms, J. A. 
McCaffrey & Sons 

Soap, W. Dock & Company 

Sugar, brewing. L. Norman & Companv 

Tobacco, cigars, cigarettes, and an uff, Richmond 
Cavendish Company 26,317, 

Whisky, Mitchell & Company, of Belfast 

Wine, sherry, S. Streit & Company 



26.343 
26.328 
26.337 
26,340 
26,313 
26,325 
26,323 

26,316 
26,314 

26.315 

26,339 
26,312 



26,341 

26,338 
26,327 
26,321 
26,334 

26,342 

26,330 



26,331 
26,324 

26,318 
26.320 
26,319 



ORDINARY RATES. 



inside Page, each insertion - - 
Hack 1'nse. each iimerriiin - - - 



?5 centu n line 
- SI. OO n line 



\KW~ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agaxe line— about eight 
words per line. This notice shows the width of the line, 
and is set, in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in (he following week's issue. 




Star* 
Lathes 



Foot Power 

Screw cutting 

Automatic 

Cross Feed 

9 and 12 inch Swing. 

New Designs. Novel Features. 

Semi for Catalogue B. 
SENECA FALLS MFG. COMPANY, 
693 Water St., Seneca Falls, N. Y. 



I ATUCC Shapers, Planers, Drills, Machine Sbop 
LH I n(g< Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. Sebastian LATHR CO., 

120 C'ULVEiiT St., Cincinnati, O. 



A prim cii copv of tbe specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of tbe patent desired, and remit to Munn &. Co., 361 
Broadway New York. 

('linndlaii nnri-iiit. may now be obtained by the in- 
ventors for any of tbe inventions named in the foro- 
Roing list, provided they are simple, at a cost of 940 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
f ork. Other foreign patents may also be obtained. 



[WELL DRILLING MACHINERY 

MANUFACTURED BV 

WILLIAMS BROTHERS. 

ITHACA. N.Y. 1 
| MOUNTED OR ON SILLS7FOR 
I DEEP OR SHALLOW WELLS, WITH) 
\ STEAM OR HORSE POWER 
J SENO FOR CATALOGUE 
'ADDRESS WILLIAMS BROS.ITHACA.Njd 




ARTESIAN WELLS— BY PROP. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific Amf.uican Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



ELECTRICITY 



~„~ „, JU J«> 

English Branches. Send for free circular, 

stating subject wish to study or your trade. 

Correspondence School of Industrial 

Sciences, SCRANTON, PA. 





VANDUZEN 8 3IV M PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always In Order, never Ologi nor 
freezei. Every Pnmp Guaranteed. 

lO SIZES. 

200 to 12000 Gallons per Hour. 
Cost ltl to $75 each. Address 

THE E. W. VANDUZEN CO., 

to 108 E. Second St., Cincinnati, 0. 



MEASUREMENT OF POWER.— BY G. 

D. Hiscox, M.E. A description of several Improved 
forms of absorption and transmitting dynamometers 
for the measurement of the useful work of prime movers 
in mills and factories. With 17 illustrations. Contained 
in Scientific American Supplement, No. 992. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



ARBORUNDUM 



hardest abrasive known. 

Diamond powder sl _ - 



nPoWDEft.-CRYSTAL; 
ICARBORUtiOUM Co. 



UBStlfUTE, 



ALrWfHEELrSLAB&HONE f ORM. 
'. MONONGAHELA CITr.PA, 



ERY AND 

N FLOURT 

IONEFORM. 

U.S.A. 



BOSS SCREW PITCH GAUGE. 

For Inside and Outside Work. 

& full line of Pitches as shown in cut from 4 to 40 
Sent by mail, prepaid, on receipt of $ l .25. 
Instruments for Accurate Measurements a specialty. 
Mechanics* Fine Tools 

of all kinds. 
Pf Send for Illustrated Cat- 
alogue B. 
Standard Tool Co., 

Athol, Mass 




Oil Well Supply Co. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water.or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools.etc. lllus'd catalogue, price lists, 

and discount sheets on request. 

Pittsburg, Oil City and Bradford, Pa. 
Also. 32 Cortlandt St., New York. 

TO INVENTORS AND PROMOTERS. 

We have had for many years as a specialty the manu- 
facture of some of the most intricate an d successful 
machines, tools and models. Our facilities and equip- 
ment, mechanical skill and experl ence are at your ser- 
vice in bringing to commercial success inventions and 
improvements in machines or appliances. Satisfaction 

guaranteed. Contract or day work. For particulars, ad- 
ress The Sigourney Tool Co., Hartford, Ct., U. S.A. 





The Electric Launch Co. 

Office and Works, 

Morris Heichts.New YorkCity 



BUY 
TELEPHONES 

That are (rood— not "cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
Siarantee our customers against loss by patent suits, 
ur guarantee and instruments are BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States 



How To Make a Dynamo 

OR MOTOR. M horse power size, Illustrated with 
full working drawings. By Bdw. Trevert. Price 10c. 

Bubler Publishing Co., Lynn, Mass. 



GASOLINE 



ENGINES. 




1M to 75 horse power. For Propelling Boats of all kinds. 
Cheapest Fuel, Absolute Safety, NoXIcenBed Engineer, 

Simple Construction, Hundreds in Successful Use. 
By Write for illustrated catalogue. 

Gl.OIIK GAS ENGINE CO., 
Merlon Avenue & 49th Street, PHILADELPHIA, PA. 



MONITOR 



VAPOR ENGINE and 
POWER COMPANY, 

8 Erie Street, Grand Rapids, Michigan. 

Casoline Launch Engines and Launches 



Send for Circular, 




f^acine-boat-mfgcs 

■_ Racine, wis. U.5-A- 

, DESIGNERS AND BUILDERS .1 



Pumping Water ly Compressed Air. 

We take pleasure in announcing that by arrangements 
made with J. G. Pohle, we axe enabled to furnish our 
customers with the 

POHli AIR LIFT PUMP, 

protected by numerous American and Foreign patents. 
This department of our business will be under the per- 
sonal supervision of Dr. Pohle, the inventor and pat'ee. 
THE INGERSOLL-SERGKANT DRILL CO., 
Havemeyer Building, 26 Cortlandt St., New York. 



ROCK DRILLS®., 

AIR COMPRESSORS R 

GENERAL MACH INERY for £ff" 
MlNINcTuNNELING. '" '' -, i; », 

RAND DRILLCo 23 Park Place newvW 



Parson's Horological Institute. 

School for Ulatctoakers 

ENGRAVERS AND JEWELERS, 

iW Send for Catalogue and References. 

Parson's Horological Institute, 

302 Bradley Avenue, PEORIA, ILL. 



CATALOGUES FREE TO ANY ADDRESS 



,^.v!>O^VkO\N &. VNV&Vr\\AM\ 





CIDER & WINE PRESS 

MACHINERY. 
POWER AND HAND PRESSES. 

(Capacity, lOtolfl) Bbls. intsnhours.) 

Send for 50-page Catalogue. 

Empire State Pulley and Press Co. 

Fulton, Oswego Co., N. Y. 



ENGINEERING FALLACIES.— AN AD- 

dress 10 the graduating class of the Stevens Institute of 
Technology, by President Henry Morton, on certain 
popular fallacies likely to be encountered by young en- 
gineers, and which may sometimes lead even able men 
astray when met with in a new guise. With 2 figures. 
Contained in Scientific American supplement. No. 
994. Price 10 cents. To be had at this office and from 
all newsdealers. 



STARRETT'S IMPROVED BEVELS 

Blade and stock slotted through 
and through, thus admitting 
adjustments that cannot be ob- 
tained with a common bevel. 
Clamping screw head not shown 
Let into a rabbet flush with the 
surface of stock which will lie 
flat on work. Made in three 
sizes. 6 inch, $1.25, 9 inch, $1.50, 12 Inch, 91.75. 

Who T Q QtQTTott Pn Manufacturer of Fine Tools, 
lllC b. U. OldllCU uU.j p. O. Box 13, ATHOL, MASS. 




THE "CLIMAX" 

Stereotyper and Moulding 



Press 




combined, for making perfect Ce I hi - 
loid Stereotypes to be used in 
plHce of metal stereotypes. Also for 
making Rubber stamps. Should 
be in use in every printing office. 

See Sci. Am., Dec. 30, 1893. Send for 
circular to 

THE J. F. W. DORM AN CO. 
'-£17 E. German St., 

Baltimore, Did. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 



POSSIBILITY OF LIFE IN OTHER 

Worlds.— A most interesting discussion of this much 
debated question by the (treat astronomer, Sir Robert 
Ball. Contained in Scientific American Sup- 
plement, No. 992. Price 10 cents. To be had at this 
office and from all newsdealers. 




THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 

made for the purpose. 

REUUClNtt VALVES. 

iW Send for circulars and testimonials. 
FISHEIt GOVERNOR CO.. 

S. 1st Avenue. - - Marshalltown, Iowa. 




CARD PRIMTER fffrV 

Betl Mijr aunt in one minute; print* 600 ouda *o 
hour. YOU Cfcn make money with it. A foot of 
pretty type, aifo Indelible Ink, Type Bolder, P*di 
ud Tweetere. Brit Linen Marker; worth #1.00. 
Sample nailed FREE for lOe. atunpi for poata^i on 
outfit and large catalogue of 1000 Bargains. 
K.1L lngenoll * Bro. 6a Cortlandt St. N.Y. City 



And 

Stereopticons. 



CRITERION MAGIC LANTERNS 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
of scientific attachments. We make lanterns and views for all kinds of uses. 
FT Catalogues free. J. B. COLT t* CO., 16 Beekman ?»t„ ^ew York. 
189 La Salle St, Chicago. CO Bromfleld St., Boston. 131 Post St.. San Francisco. 



In our adv. two weeks ago we told of our very superior aU. 
■teal hand and power feed cutter to be offered at 

$1 * m $40 

Last week we told of the process of galvanizing and its indis- 
pensable preservative qualities. Next week we will give you 
the experience of two representative business firms of Illinois, 
one of whom has sold 400 and the otherSOO Aermotors. The 
week following we will quote a price on the best pumps made 
(hand, wind mill and irrigating lower than was ever before 
dreamed of; and the week following that we shall talk to you 
of steel galvanized tanks, with covers, at the unheard of price 
of 2}& cents per gallon. This is cheaper than wood. They do 
not shrink, leak, rot, rust or give taste to water. 

The Aermotor Company treats the public generously. 
While state legislatures are passing laws to secure repairs for 
farm machinery at reasonable prices, IT IS A FACT THAT 
THE AERMOTOR COMPANY HAS FOR THE YEAR 189& 
BEEN COMPELLED TO RAISE ITS PRICES ON REPAIRS 
BECAUSE SOME OF ITS CUSTOMERS HAVE BEER ORDERING 
INDIVIDUAL PARTS TO BAKE IP COMPLETE MACHINES, 
SINCE IN THAT WAY THEY COl'LD GET A MACHINE 
CHEAPER THAN BY ORDERING IT ASSEMBLED. Peotft 



are not co mpetled to buy 
pelted to buy repairs, 
teas in this respect gen* 
sold so low that cus* 
buy the repairs and 
chine at less than the 
chine would cost. But 
not certain that they 
assembled in good shape, 
own reputation, the Aer- 
the price of certain repairs 
in future. Not only has the 
giventhebestgoodsatthelow- 
apoorarticleatanyprice.but 
TWENTYBRANCH HOUSES 
THE COUNTRY IN ORDER 
GOODS EASILY ACCESSI- 
REPAIR8 WITHIN EASY 
to greatly increase this 
a matter of the greatest 
are purchasing machinery. 
a wise man will look to it 
clethat repairs can quick- 



machinery; they are com- 

The Aermotor Company 

\ erouB to a fault. It 

■ tomers could 

' assemble n ma* 

assembled ma* 

since it was 

would get the machine 

for the protection of its 

' motor Company has raised 

1 just enough to prevent this 

Aermotor Company always 

est price and refused to sell 

it has now ESTABLISHED 

IN VARIOUS PARTS OF 

I TO HAVE NOT ONLY ITS 

BLE, BUT TO HAVE ITS 

REACH. < It expects soon 

number of houses. This is 

importance to those who 

Accidents will happen, and 

when he is buying an arti- 

I ly be had at reasonable 



cost. Our very low prices and high standards en everything 
connected with water supply and power production by wind, 
together with the accessibility of a full line of our goods and 
repairs, will be appreciated. Aermotor Co.a Chicago* 

■3et~ Mention the Scientific American. 




CLAY&T0RBE.NSEN, GLOUCESTER CITY, N.J. 

DESIGNERS & BUILDERS OF YACHTS, 
LAUNCHES r»° HOUSE. BOATS. 



THE 



V 11MIMC AH EM 



t&~ ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including- Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a larpe number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity .Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year-&2 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers ; six months, tl.fiO; three months, $1.00. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

Tbe safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN *fe CO., 361 Broadway, New York. 



- - THE - - 

^(itixMtit ^mttitm J^upptement 

This Is a separate and distinct publication from The 
Scientific American, but Is uniform therewith in 
Blze, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering Mining, ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described In the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, $b.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN *fe CO., 3G1 Broadway, New York. 



gmlctiug gclitiou. 

The Scientific American Architects* and 
Builders' Edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings ; Illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each numbei 
of a variety of the latest and best plans for private resi- 
dence?, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent wo rfc 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN *fe CO., Publishers, 

361 Broadway, New York, 
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Founded by Mathew Carey, 1786. 
HENRY CAREY BA1RD & CO. 

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut .St., Philadelphia, Pa., U.S.A. 

jy Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the wbole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



I , CHEATER CAPACITY USINC LESS 
• / POWER THAN AHrOTHEfl Of/EAHTH 

''"»" ) ' *''?, u ■ wiNG MACHINERY 

'_-*■* M-^g-- & GATES IRON WORKS":" t 

-~' 50 S.CLINTON ST CHICAGO. 



FUNDAMENTAL PRINCIPLES OP 

Business; Their Application in Practice.— A lecture de- 
livered in the Sibley College Course by T. Dunkin Paret. 
A very interesting presentation of the subject, full of 
practical suggestions as to the conditions necessary to 
obtain business and professional success. Contained in 
Scientific American Scpplemrnt, Nos. 998 and 
999. Price 10 cents each. To be had at this office and 
from all newsdealers. 

W^ MOTOR CASTINGS 

1/I6 Horse Power. 

A. F. Weed & Co. 

106-8 Liberty St., New York. 
jy See illustrated notice, page 155, 

SCI. AM., March 9, 1895 

Gas Engine Castings, Boilers, 

Engines, Dynamos, etc., etc. 

Experimental & Model Work 

■ B. V. B AILL A RD, 106 Liberty Street, N . Y. 




FOOT POWER LATHES 

For Electrical and Ex- 
perimental Work. 
For Gunsmiths <fc Tboi 
Makers. For General 
Machine Shop Work. 

High Grade Tools; 
elegant in design, su- 
perior in construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Send for catalogue and prices. 
W. P. & JoBN Barnes Co., 1999 Ruby St., Rockford,Hl. 




ICE 



MACHINES. Corliss Engines. Brewers' 
nml lluttlers' machinery. THE Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



MACHINISTS' 

LATHE. 

\ Latest Improvements 
New Styles. 
New Prices. 
1 Growing rapidly in 
Send for Catalogue A. favor. 

American Watch Tool Co.* Waltliaiu. Mass. 





Little Giant Drilling Machine 



WITH STRAIGHT TABLE. 
Furnished also with swinging table 

Arranged for both Hand and Power. 

Drills from M to ljiinch hole. 

Drills to center of 14 inch circle. 

Table is perfectly square with spindle 

and has adjustment of lti inches. 

Feed has a run of 4 inches. 
%W Send for fully Illustrated Catalogue* 

WELLS BROS. & CO., 
P. O. Box B, Greenfield, Mass. 



AW FJHEI 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, BOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' ATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 




The United 

Autographic Register Co., 

1 48- 1 54 Monroe St. Chicago 

REGISTERS LEASED * 4 * 

cTiessthar^^entsperaay. 

OR S0ID atfrom$I 5 to$ 5°- 

"" ^^52000 in use. Made 

in 25 styles. Send for Circulars 

BEWARE of Infringements. 



EXPERT MODEL MAKING. Ert «r ed 

J. C. Sbtl, Prop. Chicago Model Worts. Chicago, 111. 119 
E. Madison St. Write for Catalogue of Model Supplies 

WELL DRESSED MEN 

wear only merchant tailor made clothes. 

A Tailor-Made 
Suit For 
$10.00 

We'll make to your measure a Frock 
or Sack Suit of 

ALL WOOL GOODS 
equal to any tailors 118.00 garment for 
$10.00 Other Suits and Trousers just 
as cheap. We save 50 per cent by 
buying big lots of woolens d irect from 
the mills— that accounts for it. 

All goods sent C. O. D..with privilege 
of examination before paying express 
agent. We pay express charge*. 

Send for samples of cloth and full 
particulars, free- 
10UIS X VEHON, Tailor, 323 Dearborn St., Chicago. 




PUMPS for Compressing 

OXYGEN & HYDROGEN 

GASES into CYLINDERS 

BY HAND POWER. PRICE $15.00 

SEND FOR catalogue: n° z. to 

CHAS. BESELER, 

218 CENTRE ST,. NEW YORK. 




WOKDXR CABINET p R £ E B Him iai Link 
Puuld, Dtftt'i Bottl*, Poeket Cuntr*. LatMt 
Wlw Panic, Spook Photos, Book of Blafehtof 
Hud, Total Valuo 60o Boot freo with immense 
eaulopu of 1000 Buftlas for 10*. lot ttoatOM. 
XNQUtSOLLftBitO. WOHtludi Stmt B. T. 



DAIMLER MOTOR COMPANY, 

BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 
Also Stationary Motors. 
e®~ Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 





KBicycles 



Shipped anywhere 
, C.O.I). Saving you 
{dealers profit. 

|$100Ktmbwood'for962.60 
r*85 'Arlington' " 145.00 
$65 " «* 937.60 

$20 •* "$10.90 

Latest models, wood orBteel rims; pneumatic tires; weight 17 % 
to 3 lbs. ; all styles and prices. Large illustrated catalojruefree. 

Cash Buyers'Un ion, 162 W.VanBurenSt.s i3i .Chicago 



TYPEWRITERS. 

All makes half-price. Rebuilt to equal new. Shipped 
without deposit to responsible parties in all parts of the 
world. Unprejudiced advice given. Illust'd cata. free. 
TYPEWRITE!* > 45 Liberty Street, 
HEADQUAItTEJte, \ New York, U. S. A. 




EXCHANGE, 

8 Barclay St., New York. 

We will save you from 10 to 
50 per cent, on Typewriters 
of all makes. 

jy Send for catalogue. 



FASTER than SHORTHAND! 

Anderson's Shorthand 
Typewriter prints a word 
at one stroke ! Price, $26. 
It is a perfect substitute 
for stenography, and has 
already taken its place in 
many of tbe largest es- 
tablishments in the coun- 
try. You can learn at 
home without a teacher; no knowledge of shorthand 
necessary. Begin practice NOW and you will be ready 
for WORK next month. S. G. K. Anderson, 114 Bennett 
Bldg., N. Y. Agencies: Auckland, N. Z., Bombay, India 





AMATEUR PHOTOGRAPHERS SB* 

The Best Blue Print Paper is our 
FRENCH 
SATIN JUNIOR. 

4x5 per draw, 1(1.00 
S»8 '• " S.00 
Does all that silver paper will. Unsurpassed for beauti- 
ful definition. Keeping qualities guaranteed for one 
year. Money returned If not satisfactory. tWNew Book 
on Blue Printing, Sample, and Price lAst sent Free. 
3. C. MILLEN, 923 Arch Street, Philadelphia, Pa. 




PROTECTION FROM LIGHTNING.-BY 

Alexander McAdle. A valuable paper discussing tbe 
efficiency of lightning rods and the proper method of 
erecting them. Contained in Scientific American 
Supplement, No. 998. Price 10 cents. To be had at 
this office and from all newsdealers. 




^ WOLVERINE" -^ 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The " Wolverine " Is the only revers- 
ible marine gas engine on themarket. 
It is the lightest engine f or its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 
WOLVERINE MOTOR WORKS. 
12 Huron St., Grand Rapids, Mich. 



HIGH-GRADE WHEEL $45 

"** M One still better i 

for 8$. Both bave wood 
. rims, pneumatic tires and 
A all tbe 1895 latest improve- 
Jments. 22 to 281bs_j strong 
/and durable. livery 

. Whftftl Guaranteed to 

be perfect and as represented or money refunded 

Illustrated and descriptive catalogue M. mailed free 

MONTCQMERY WARD &. CO., 




II to 118 Michigan Ave 



QME 

ilgar 



icago. 



DI.CIII DUinC for use i n tbe arts, Killing Insects 
DIOULrniUC in Grain, Killing Burrowing An- 
il C P1DDAU imals, etc. Manufactured by 
Ur uAKbUN E. K. TA"V LOR, Cleveland, Ohio 




Made of Large Blocks of Emery Set in Metal. 
Fastest Grinders known. Can grind anything 

NO PICKING. 

Made Sharp. Stay Sharp 
Will Fit any Mill Frame. 
Cheap as Best French Buhrs. 



ROCK rurny 

Hundreds in Use ■■ In ■■ i|K ■ 
for All Purposes. I ■■■ I ■ I 

jy Send for Circular. ■Illhll I **ll I BTAUFA 

Sturtevant Mill Co., Boston, Mass. MILLS I UNho. 
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Messrs. Munn & Co , Solicitors 
Of Patents, have had nearly fifty 
years ' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientinc Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientinc work. 
18 a year. Specimen copies free. 
Address MUNN & CO., 
New York, 361 Broadway. 
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AGENTS WANTED 

to sell the Best Cooking 
Kettle in the World. No 

more scalded or burned hands. 
They are made of Steel and 
Granite lined, and adapted for 
general ubc Covers and Steam- 
ers and fire-proof Stove Mats 
included. Every piece warrant- 
ed. |y Sample free and terri- 
tory secured. Address 

A. W. OBERMANN, 
55 S. 5th Avenue, N. Y. CITY. 




HAND BONE, SHELL AND 
CORN M I LLS«»r «•<>«"'»■»«»■ 

Circular and testimonials Free. 
WILSON BROS., Easton, Pa. 



BKLI/S ASUESTOS COMPANY, Ltd., of Lon- 
don, with Branches and AgencleBtbroughoutthe United 
Kingdom, Europe and the Colonies, are open to repre- 
sent good American houses for the sale of Mncbine 
Tools, I'uniim. and Machinery generally. Besides 
having extensive show rooms, a competent staff ofprac* 
tical representatives and travelers are employed. Reply 
with full particulars to Bell's Asbestos Co., Ltd., South- 
ward, London. 



$24. An 8 Light, 




C. P., MO Volt Dynamo 

To introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 
the public, we place on the 
market a high grade machine' 
retaining all the special fea- 
tures of larger machines. 
Durable, efficient, compound 
wound, self -oiling, finely fin- 
ished. Plating Dynamos. 
all sizes. 
,ty Send for circular No. 22 

ROTH & ECK, 
32 Market St., Chicago, 111. 



SENT FOR EXAMINATION BEFORE PAYMENT 



BICY 



CLES 

MEN'S 
LADIES' 



We make handsomest, 
highest grade |100. wheel 
in the world andsellyou 
direct from factory forf50 
Illustrated catalogue explains our new plan. Send for 
g F.S. WATERS&CO., 155 W. WASHHOTOHST.,CHICAM,ILt 




SINTZ GAS ENGINE GO. 



GRAND RAPIDS, MICH., 
U. S. A. 
Manufacturers of the Sintz £tn- 
tionary and Marine Man and 
(laaoline Kit vines. Especially 
adapted for Boats and Electric 
Lighting. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all . jy Send for Catalogue . 
Mention this paper. 



AGENTS$75 aweer 

u.ing or .elllng PRACTICAL 

PLATING DYNAMO. Ttemod 

era method, used in all factories 
to plate new goods. Plates gold, 
silver, nickel, etc , on watches, 
jewelry, table-ware, bicycles and 
all metal goods; fine outfits for 
agents; different sizes ; always 
ready; no battery; no toy; do 
experience; no limit to plating 
__ — _ 1 needed; a great money maker. 

W. P. HARRISON & CO.. Clerk No. 15. Columbus. Ohio. 




TURBINE 



WATER WHFELS. 

Send for Pamphlet. 
JAMES LEFFEI. Jk CO., 
Springfield. Ohio, U. 8. A. 



\J '-' Cat/. 



W. & D. M0 G EY. 

B AYO NME CITY. N.J. 




THE HUNSON" TYPEWRITER 

This machine is an "evolution," the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It is Light, email. Compact, 

Easily operated, with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
durable and east It kept inorder. 30 keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Highest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 171 L Division Street, Chicago. III., U.S. A. 



PROPOSALS. 



PROPOSALS FOB ERECTION OF MEMORIAL 
Hall. West Point, N. Y.-Office of Post Quarter- 
master, Wesc Point, N. Y., Aprii 4, 1895 —Sealed propos- 
als in triplicate will be received at this office until noon 
WEDNESDAY, May 15, 1895, for the construction of a 
Memorial Hall. Plans can be seen and forms and speci- 
fications obtained at this office or at the office of Messrs. 
McKim, Mead and White, Architects, 160 Fifth Avenue, 
New York City. The right is reserved to reject any and 
all proposals. J. B. BELLINGER, Captain and A. Q. M., 
U.S. Army. 



I0cl 



# aCARWlD^ 



Makes Photos while yon smoke. . Put white paper 1 
In Cigar Holder and in 1 minute take out beautifully I 
developed plctur . Holder and ft nice undeveloped I 

fhotos postpaid with Novelty Catalogue for lOe. I 
NGKRSULI. ft BRO. 65 CORTLANDT ST, Pi. Y. CITY. I 



EXPEBIMENTS IN AERONAUTICS.— 

An interesting paper by Hiram S. Maxim, giving a his- 
tory of his experiments in the construction and opera- 
tion of flying machines, with a discuBBion of the present 
status of aeronautics. With one illustration. Con- 
tained in Scientific American Supplement. Nos. 
991 and 992. Price 10 cents each. To be had at this 
office and from all newsdealers. 



INCUBATORS 

Self-Regulating Brooders. 
Most Perfect Machines, Best 
Material and Workmanship. 

Our Thermo Regulator 
is so accurate that thermom- 
eter can be dispensed with. 

1 5 breeds high-class poultry. 
Full stock poultry supplies. 
Send 4c. for large illust'd catalogue. Peerless incu- 
bator & Brooder Co,* 516 Ohio Street, Quincy, 111. 





MONITOR 



INCUBATOR 



Self Regulating. Large Illustrated 6i 
page catalogue for 1 cents in stamps. 
MONITOR. INCUBATOR OO. 
01 Back Stbeet. BRISTOL, CONN. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired bactt number of the Scientific 
American Supplement can be bad at this office for 
10 cents. Also to be bad of newsdealers in all parts of 
tbe country. 




?§u USE GRINDSTONES? 

If so, we can supply you. All sizes 
iiKimii t'tl and ii ■illumined, always 
kept In stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. t3T Ask for catalogue. 

The CLEVELAND STONE CO, 

2d Floor. Wilsbire. Cleveland. 0. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street. Philadelphia, Pa. 



Reece's Pat. Hand Bolt 



Cutter or Screw Plate 




Send for new Catal. of 
Edw. J. Reece, Manuf. 



Screw Cutting TooU. 
Greenfield, Mass. 



SAFETY THRUST COLLARS, 

SOI. Ill ANI» SI'MT. / 

Of character and at price to suit! 

themostcrltlcalbuyer. Dealers! 

in shafting will consult their « 

interests in writing for Price 

List aud Discounts. 

The Gocverneub Machine Co., Gouveraeur, N. 5T. 





TUC U V D U fl O P CI D C f or physicians, dentists, in- 
Int nirnUOUUrC vestlgators and students of 
the occult, proves hypnotization possible In all cases. 236 
page book on hypnotism, etc., (2. 100 page pamphlet, 10c. 
National Inst., 321 Spring St, s 3„ Los Angeles, Cal. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Gbisel Han. 
dies, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
Irregular work. 

jy Send for Circular A. 
The Ober Lathe Co., Chagrin Falls. O., U.S.Ao 




Patented. 



MANVEL WIND MILLS 




with Ball bearing turn- 
table. Oul vnul7i-<l Steel 
Mills and Towers. 

Your address calls for 
half-tone engravings. 
WILLIAMS MFG. CO. 
Kalamazoo, Mich. 

1 6 Murray St., R ew York. 
86 So. Market St., 



PRINCIPLES AND PRACTICE OF SAD- 

dling.— By M. J. Treacy, Veterinarian 8th U. S. Cavalry. 
A practical paper on the anatomical formation of the 
horBe's back and the proper method of fitting saddles to 
it. Contained Id Scientific American Supplement, 
No. 999. Price 10 cents. To be had at this office and 
from all newsdealers. 





SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 

Tlie Only Clean, Sanitary, and Safe 
way to use soap. 

Agents Wanted. 
Sanitary Soap Vase Co.* 
Aqueduct Bldg., Rochester, N. Y. 

The Scientific American 

Reference Book. 



A most useful little bound book of ISO pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so small a price, only 25 cents. 

Among its contents are: The Last Census of tbe 
United States (1890), by States, Territories, and Coun- 
ties; Table of Cities having over 8,000 Inhabitant?: 
Map of the United States — miniature outline; Tbe 
Patent Laws (full text); The Trade Mark Law (full 
text); The Copyright Law (full text); The Principal 
Mechanical Movements— illustrated by 150 small dia- 
grams—of value to inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat, Metals, Weights, and Measures. 

1^ Sent by mail to any address on receipt of price, 
25 cents. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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^CDcertiecmcnts. 



(I It J> I.N A It V RATES. 



liiHide Page, pncli iimertinn, 
Itnciv 1'jige. each i n Nerriun, - 



7 5 centH n line 
Si .00 a line 



ZW For some classes uf Advertisements, Special and 
Higher rates are required. 

The above aro charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Kngravings may head adver- 
tisements ;it the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
.turning to appear in the following week's issue. 



'I'lMiin'liMII'I'I'l 1 ! 1 ! 1 ! 1 ! 1 ! 1 ) 1 ! 1 ! 1 ! 1 !" 1 

Bakuno, Brown L3kar?c, Prov.,R1, 
TtOLfl roR Machinists* use. 
Cataloouc oh Application, 

1 I ■ I ■ I ■ I ■ I ■ I ■ I ■ I ■ I ■! ■ I ■•! 



KEUFFEL& ESSER CO. f^M N.Y. 



BRAXCHKS: 



111 Itladison St., Chicago. 7CH Locust St., St. Louis. 

Drawing Haterials 

Ksser's Patent Pivot Joint Compasses, the acme of 
perfection, superior to all other pivot joints. Handsome 
twelve page pamphlet " How to Select Drawing Instru- 
ments," sent free on application. 



$85 and $100 




||$ii?3of/uif\oaid$ 



• FIVE MODELS-LADies' and mens. • 

w * 

• Weights, 18 lo 25 pounds. • 
m 40 Page Catalogue sent for postage. • 

1RIDE R MONARCH^KEEP IH FRDNTl 

•MONARCH CYCLE CO.: 

| CHICAGO. U. S. A. i 

• m 

• nQAururc' New York, Memphis, Detroit, Denver. Salt Lake • 
J B""" 1 -""! c , lyi Sa „ Francsco. Portland, Toronto - • 



GARDENIER'S- 



_^^». Ready May 1 st, 

Ready Help for Locomotive Engineers 

This little Book is One of the most practical works 
ever published on the subject, with a great amount of 
information of immense value to Engineers and Fire- 
men. Price !§.l .00, postpaid, to any address on re- 
ceipt of price. 

EDWARD WEEKS. Publisher, Philadelphia, Pa. 



The New Model 



%mmgt<?n 



No. 



Matchless Construction, 
Unequaled durability. 
Unrivaled Speed. 
Many Notable Improvements. 

SEND FOR ILLUSTRATED CATALOGUE. 



Wyckoff, Seamans & Benedict, 
327 broadway. new york. 




MR. BOOKKEEPER, 

do you know what the Comp- 
tometer is t It costs you nothing 
to iind out. It w ill help you out 
on tiiat trial bai once. It insu res 
acruracy, is twice as rapid as tho 
best accountant and relieves all 
nervous and mental strain. 

Write for Pamphlet. 

FELT &. TARRANT MFG CO, 

S2-66 Illinois St.. Chicago. 



The 

American 

Bell Telephone 

Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Kmile Berliner Novem- 
ber 17, 1S91, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 





You Haven't Wings 
but — 

You can fly (almost) if you ride a Victor 
Bicycle weighing 19 pounds, \$ ounces. 

The lightest weight high-grade bicycle 
on the market. Try it. 

Weight reduced by accurate tests made 
by the wonderful Victor Dynamometer. 



Boston 



OVERMAN WHEEL CO. 

Makers of Victor Bicycles. 
New York. Detroit. 

PACIFIC COAST : 

San Francisco. Los Angeles. Portland 



Denver. 



1S4 to 50 H. V 




Sterlinic, III.. P. o. Box lifi. 
Is where you must address for 
printed matter and informa- 
tion regarding the 

Motor of tie 19th Center?. 

Used any place, by any one, 
for any purpose. 
Many imitations. 

Only one original. 

Charter Gas Engine Co. 



$18 



buys a beautiful little Canoe 
a Magnificent Pleasure Boat 
%W Send fur (SO-jMJtfe illus catalo 
J. II. KUSHTON, CANTON, N. * 



^Jl^j 







»^_,_v^V^:| 



^i^ 



BALL BEARING AXLES AND RUB- 

ber Tires. — A paper road before the Carriage Builders' 
National Convent inn, Philadelphia. October. I SHI show- 
ing the advantage to be derived from the use of ball 
bearings ami pneumatic tires in road vehicles. Con- 
tained ill SlIKVTIKIO AMERICAN SUI'I'I.KMKNT, No. 

9J>*-i. Price 10 cents. To be had at this ottice and from 
all newsdealers. 



DO YOU WANT A LAUNCH 



That you can run 
yourself. 
That is Clean 
and Safe. 




That requires 

neither Licensed 

Engineer nor 

Pilot. 



Send 10 cent stamp for Illustrated Catalogue of 

T HF ONLY NAPHTHA LAUNCH. 

GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 




I Are Warranted the Highest of all 
High - Grade Machines Built in the 
World, Regardless of Price. f 21 , b scorcher, - - = - $8 5 .oo 

W Catalogue Free. Ladies' 22 lb., - 75.OO 

Indiana Bicycle Co., Indianapolis, Ind., U. S. A. 






Our facilities are the Best in the World for the 
Production of the Finest Pos&ible Results. Every 
Machine Fully Guaranteed. 

21 lb. Scorcher, = 
Ladies' 22 lb., * - 



CUCIUCQ Boiler*! ami Machine TooIn, New 
bli(] In CO j and Second-hand. Send stamp for pap?r 
"Machinery & Supplies.** VV. P. Davis, Rochester, N. Y. 



I m| C D V Emery Wheels, Grinding M'a- 



Eilfl CR T > chines and Grinders' Supplies, 
Quick process and large stock. When in a hurry, 
buy of TI1K TAN1TB t:o.< New York City, 
Cincinnati, and Stkoui>sburg, Pa. 



HICKS 



GAS AND 
GASOLINE 
The Long Sought 
for Found at Last. 

An impulse with 
every turn of the 
crank. %W Write 
for catalogue. 

Prices reasonable. 
Hicks Gas Engine Co. 

Cleveland, O. 




At 5 Price 



Bicycles, W:ilchea. Guns, Huggies, Hnrneaa, 
Sewing Machinep. Organs, Phooa. Sutep,Toola 
Scales of all varieties rind 100»i otber articles. 
Lists Tree. Chicago Scale Co., Chicago, 111. 



' jfu OLLY STEAM ENGINEERIN G COM 



_j Holly 
Gravity Return* 
j System. ^£, > 

= **& 



Holly' 
Pressure-Reducing 
- .^Valve. 




KODAKS 



$6.00 

to $100.00. 



The lightestand most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

2 Send for s Rochester, 

\Catalouge.% N. Y. 



ITSWANted ^fineTOOISweveryshop 
cmnSSS" C.H.BESLY& COi 

ANDAGENCY. CHICAGO, ILL.U.S.A. 



MEN 

r CAT, 



g INVESTIGATE 



IDE 
BICYCLES. 

We guarantee a pain in power 
over other cranks of 12 per 
cent, with equal pedal force 
applied. 

Elliptical cranks made to fit 
all makes of wheels. 
Catalogue— small, 2 cents ; large. 4 cents, 
F. F. IDE MANUFACTURING CO., • - PEORIA, ILL. 




MANUFACTURE OF BICYCLES— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in SCIENTIFIC AMERICAN Sup- 
plement, No. !(0S. Price 10 cents. To be had at this 
office and from all newsdealers. 





\Wf APPL -Y AT ONCE FOR dSfSSSI 

jh»H Catalogue an WffHItiw 


mMM 


•MA 

m 



litis UIUW'CU 



nmz 



SUPERIOR TO COTTON WASTE 

Endorsed by Fire Underwriters 

Safe, durable, cheaper 
Agents wanted^ 

Jieware of 

loose woven imitations 

|\|UVJ£^— *~~~ AMERICAN SILK MFG. CO. 

313 Walnut Street, Philadelphia, Pa. 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

All Iron Towers 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
Louisville, Ky., U. S. A. 

// yon want the best fjathe and Drill 

CHUCKS 

BUY 

py WESTCOTT'S. 

Jvi St rouges t 

_^ h Grip, Great- 

■a— sft+miJBl) est r "l"' ci! H ( 
fe* 1 j^grr p^"^^^ itti, Cheat) "'"' Accurate. 
VVestcott Oil nek <o.. Oiiridn. N. V .. I . S. A. 
Ask for catalogue in English, French, Spanish or German. 
Fikst Prize at Columbian exposition, wxs. 






I STERLING BICYCLES; 

i Built like a Watch .... , 

\ . . . The STRONGEST, LIGHTEST, and 

J FASTEST Bicycles in the World . . . . ' 

Eletjtlitt Catalogue Free on request. ' 

STERLING CYCLE WORKS, ( 

, 236-240 Carroll Ave., D 1, CHICAGO. <V 



Soncl 
Catal 



PRINTING ., 
Miohinvry, Tools, ^\ I I ^T C I 
Ioks ami Type. \J \J I I I 

GOLDING & CO., 179 Ft. Hill Sq., Boston, Mass. 




PRI1MTIIMG IIMKS. 

The Scientific American is printed with OHAS, 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, aud 47 Rose St., opp. Duane, New York 
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